OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUPEXJIEHUE BBICIIIET'O OBPA30OBAHUS «CAHKT-TIETEPEYPI'CKUI
T'OCYJIAPCTBEHHBI S KOHOMMWYECKHI YHUBEPCUTET»
KOJUIEX BUSHECA U TEXHOJIOT UM

KoMmiekT KOHTPOJ/IbHO-OIICHOYHBIX CPEACTB
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1. HACHOPT

komIuiekTa KOC no yueonoii nucuuniune OI1.12 ITPOINECCHI U AIIITAPATDI
1.1. OO0mmue mMoJI0KEeHUS

KonTponprao-onienounsie cpenactsa (KOC) npennazHadeHbl st KOHTPOJIS M OIICHKH
o0pa3oBaTeNbHBIX JIOCTIDKEHUN O0OYYalOIIUXCs, OCBOMBIIUX TpOTpaMMy y4eOHOM
mucuuruinHbl OI1.12 Tlponeccs! u anmaparsl.

KOC BxmtouaroT KOHTPOJIBHBIC MaTEPUAIIBI IJIsT POBEACHUS TEKYIIIETO KOHTPOJIS
IPOMEXYTOUHOM arTecTanu B ¢opMme dkzamena (2 cemecTp Ha 0a3e cpeaHEro oOIIero
obOpazoBanmsi, 4 cemecTp Ha 0a3e OCHOBHOTO OOIIEro OOpa30BaHUS) U KOHTPOIHHOM
paboTtsl (1 cemectp Ha 6a3e cpemHero o0mero oopa3oBanus, 3 ceMecTp Ha 6a3e OCHOBHOTO
oO1mrero oopa3oBaHus).

KOC pa3paboTaHbl B COOTBETCTBHH C:

obpazoBarenbHoi mnporpammoit CIIO mo cnermumansHoctd 19.02.03 Texuonorus
xJ1e0a, KOHIUTEPCKUX ¥ MaKapOHHBIX H3ICITUiI

nporpammsel yaeOHou quctumuinabl OI1.12 [porieccs! 1 anmapaTs.

1.2. Pe3yJII>TaTI)I O0CBOCHMA NUCHUILIMHBI, IIOAJIC/KAIINE IIPOBEPKE

PesyabTarel 00ydyenus’ HauMeHoBaHMe 3JIeMeHTA YMeHUI/3HAHNH
(ocBOeHHbBIE yMeHMS,
YCBOECHHbIE 3HAHUA)

vi ONPEAETATh OCHOBHBIC XapAKTEPUCTUKHU

MapaMeTpOB MEXaHUUECKUX,

TUPOMEXAHUYECKUX, TEIIJIOBBIX U

MacCOOOMEHHBIX MTPOIIECCOB

V2 MPOU3BOAUTH PACUET TEXHOJIOTUUECKHUX U
TEXHUYECKUX IMapaMeTPOB MPOIECCOB U
arrmaparoB

v3 IPUMEHSThH TIOJIyYeHHBIC 3HAHUS B cepe

po¢eCCHOHAIILHON JISITEIIbHOCTH

V4 OIICHUBATH JOCTOBEPHOCTH U MPABUILHOCTh
uHbopMaIuu

31 KJ1accu(UKaIrs OCHOBHBIX MTPOIIECCOB B
COOTBETCTBUM C KOHKPETHOU OTPACIIBbIO MUIIEBOU
IPOMBIIJIEHHOCTH

32 CYIIHOCTb MPOLIECCOB: MEXaHUYECKUX,
TUAPOMEXAHUYECKUX, TEMJIOBBIX U
MacCOOOMEHHBIX

! Komnnekcueie ymenus u snanus u3 ®TOC CTIO u nporpamMmmbl y4e6HO#M UCIUTUIMHEL
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1.3. PacnipeneieHue OlleHUBAHNS Pe3y/IbTATOB 00y4eHHUsI 110 BUAAM KOHTPOJIA

Koa n HaumMeHoBaHMe 3j1eMeHTA
YMEHU WM 3HAHMI

Bujanbl arrecranumn

Texymuii KOHTPOJIb

IIpomexyTouHas
aTTecTalus

YMenus

Y1.0npenensite OCHOBHEIE
XapaKTePUCTUKH MapaMeTPOB
MEXaHUYECKHX,
THIPOMEXaHUYECKUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB.

OK 6. Paborath B KOJUICKTHBE U
B KOMaH/e, 3QpekTuBHO 00maThCs
C KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEISIMH

JlaGopaTopHasi padora 1
OmpeneneHre CTEICHU
W3MeNbYCHUS MaTepraa.
IIpakTHyeckoe 3ansTHE 1
N3yuenue ycTpoiicTB ams
W3MEJBYCHUS, COPTHPOBAHUS U

IIPECCOBAHUSI.
IIpakTuyeckoe 3ausitue 5
N3yuenue YCTPOMCTB
OTCTOMHHKOB.

JlaGopaTopHasn paGora 4
OnpenenexHue CKOPOCTHU
OCKICHUS apooOpa3HBIX
YacTHLL.

IIpakTH4eckoe 3aHsTHE 6

N3yuenue YCTPOMCTB
¢unbTpoBanus. [IpakTHyeckoe
3anaTue 7

N3yuenue YCTPOMCTB iuie:
OUYNCTKHU BO3yXa 51

MIPOMBIIIIJICHHOT'O Ta3a.
IIpakTH4eckoe 3anATHE §
Pacuer cpenHen Pa3HOCTH
TEMIIEPATYP. IIpakTHuyeckoe
3ansaTHe 9

Pacuer KOXYXOTPYOHOTO
TEMI000MEHHHKA.

V2.IIpon3BoguTts pacueT
TEXHOJOTHUECKUX U TEXHUUECKHUX
rapaMeTpoB MPOLECCOB U
anmaparos.

OK 5. MHcnone3oBaTh
WHPOPMAILTUOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH
B IPO(eCCHOHAITBHON
JEeSTeTbHOCTH

JlaGopaTopHasi paGora 2
Onpenenenne pexxruMoB
JBHKCHUS JKUIKOCTH 110
KPUTEPHATIBHOMY YUCITY
Peitnonbaca.

IIpakTHYeckoe 3aHATHE 2
O3HakoMiIeHHE ¢ nprOopaMu JUIst
HU3MCPCHUA NaBJICHUA.

DK3aMeH 2 ceMecTp
Ha 0a3e CpemHero
o0miero
oOpa3oBanus, 4
ceMecTp Ha 0aze
OCHOBHOTO OOIIET0
o0Opa3oBaHwUsI
KonTponbsHas
pabota 1 cemectp
Ha 0a3e cpelHero
obmrero
oOpa3zoBanus, 3
cemecTp Ha 0aze
OCHOBHOTO OOIIET0
obOpa3oBaHHA




V3.IlpuMeHsITh MOJy4YEHHbIE
3HAHUA B chepe
npodeccuoHaTbHON

eI TeTFHOCTH.

OK 7. bpats Ha ce0st

OTBETCTBEHHOCTh  3a  paboTy
YJICHOB KOMaHbI (ITOJYNHEHHBIX ),
3a pe3yibTaT BBINOJIHCHUS
3a1aHuI

OK 8. CamocTosaTensHO
OTIpENeNATh 3aJa4u

PO ECCHOHATTLHOTO U
JUYHOCTHOTO Pa3BUTHS,
3aHUMATHCS] caMo0Opa30BaHKEM,
OCO3HAHHO IUIAHUPOBAThH
MOBBIILICHHE KBATH()UKALIH

OK 9. OpuentupoBaTbcsi B
YCJIOBHSIX 4acTou CMEHBI
TEXHOJIOTHH B MpodeccroHaIbHON
JeSITEIBHOCTH

IIpakTHyeckoe 3ansiTue 3
WzydeHne ycTpoOHCTB pa3iuyHBIX

HACOCOB. I[IpakTunuyeckoe
3ansTue 4
H3yuenue YCTPOMCTB

KOMIIPECCOPOB M BEHTWJIATOPOB.
JlabopaTopHas paGora 3

OmnpeneneHune ko3 ummenTa
TeIUIoNepeaayu.

IIpakTH4eckoe 3ansiTne 14
N3yuenue YCTPOUCTB
akcTpakTopoB.  IIpakTHyeckoe
3aHsaTHe 15

H3ydenne ycTpoOMCTB MNpOCTOH
MEPETOHKH.

Y4.01eHuBaTh JOCTOBEPHOCTH U
MPaBUJILHOCTH WH(OPMAITUH.
OK 5. HWcmonn3oBath

IIpakTHyeckoe 3ansiTue 10
W3ydyeHne  OCHOBHBIX  THITOB
BBITIAPHBIX anmapaTos.
IMpakTHyeckoe 3ansaTue 11

HH(OPMALTHOHHO- N3yuenue YCTPOMCTB

koHzAeHcatopoB. [IpakTHyeckoe
KOMMYHUKAIIMOHHBIC TCXHOJIOTHUU

. | 3ansTHE 12
B npodeccuoHaIbHON s
YUCHHUE CXEM XOJOJWJIBHBIX

ACATEIBHOCTH MammH. [lpakTHyeckoe 3aHsTHE

13

Wzydenune ycrpoiicTB abcopOepoB

U a7icopOepoB.

IIpakTuyeckoe 3anstue 16

N3yuenue YCTPOMCTB

PEKTH(PHUKALMOHHBIX KOJIOHH.

JlaGopaTopHasi padora 5

Uzyuenne nadppaxpacHOi CymIku.

IIpakTuyeckoe 3anstue 17

Uzyuenne  pumarpammel I-d.

IIpakTuyeckoe 3ansTue 18

N3yueHue ycTpoiCcTB CYIIMIIOK.
3Hnanue
31.Knaccudukaiusi oOCHOBHBIX TECT DK3ameH 2 ceMecTp
MIPOLIECCOB B COOTBETCTBUU C 3aKOH  COXpaHEHUs MaTepud. | Ha 0ase cpenHero
KOHKPETHOH OTpacibio MUIIEBOH VYpaBHeHHE MaTepuabHoOro | 00IIero
MIPOMBINIIIEHHOCTH. Oamanca. 3akoH  coxpaHeHHs | oOpa3oBaHwms, 4
OK 1. TIloHmmarp CymHOCTbh U SHEPIUH. YpaBHeHue | cemecTp Ha 6aze
COLMANIbHYIO 3HAUUMOCTb CBOCH SHEPreTHYECKOTO OanaHca. | OCHOBHOT'O OOILETO
Oyayuiei mpodeccuu, mposBIsATh K | JIBrKyiias  cuima — mpoiecca. | o0pa3oBaHMs

HEW yCTOWYMBBIN HHTEpEC

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO JeSITEITHLHOCTD,
BBIOMPATH TUTIOBBIE METOJIBI U
CHIOCOOBI BBHITIOTHEHHS
npodeccCHoHANBHBIX 3a/ad,
OLICHUBATh UX 3PPEKTUBHOCTH U
Ka4ecTBO.

Bripaxkenve JABMXKYIIEH CHUIIBI.
PaBHoBecue B cuctemMe. 3aKOHBI
mepeHoca MacChl U DJHEPTUH.
OcHoBHOE KHMHETHYECKOE
ypaBHCHHUE. Knaccugukars
MPOLIECCOB MO JIBUXKYIIECH CHIIE.
Ilponieccyl  mepuoguMyeckue U
HEIPEPBIBHBIE, YCTAHOBHUBIIIHECS




1 HEYCTaHOBUBILIUECS.

TECT,JOKJIA,
COOBIIEHHUE,3CCE

Teoperuueckue OCHOBBI
n3MmenpueHus. Knaccudukanus
MIpOLIECCOB HU3MEbYEHHUS.
N3menpuaroniue MaIllUHBI.
Pacuér npousBoAUTENBEHOCTH U
noTpebisiemoir MorHocTH. [lyTn
WHTeHCHU(UKALUN U3MENbYCHHUS
U CHIDKEHUSI Hepros3arpar.

CopTupoBaHuE  CBHIIYYUX
marepuanos. IIpoceuBaHue.
Curta. IIpou3BOAUTENBHOCTH
MIpOCEUBaHUS. CurtoBoit
aHau3. O pexTUBHOCTD
MMpoCCrBaHus. MamuHbl JJIA
NPOCEUBAHUA. [Tnockoe
Kayarouieecss CHTO,  OCHOBBI
pacuéra. PacceBbl. bByparsl.
Tpuepsl. IIHeBMaTHueckoe U
TUAPABINYECKOE
copTupoBaHue. MarHuTHbIE U
QJICKTPOMArHUTHBIC
CenapaTopsl. [Iytn

WHTeHCU(HUKALUKA COPTUPOBAHHUS
1 CHWIKEHMS DHEPro3arpar.

IIpeccoBanue. IIpeccer
BUHTOBBIE KOP3UHOYHBIE,
IIHEKOBBIE, *TTHEBMATHYECKHE.
dopmoBaHue MIaCTUHYATBIX
MAaTEpHUAIOB. MakapoHHBIN
npecc. YIUIOTHEHHME ChIITy4MX
MAaTEPUAIIOB. KapycenbHbrii
JTACKOBBIH npecc. Pacuer
NPOU3BOAUTEIBHOCTH

MpeccoB W TNoTpediasemMoi
MOII[HOCTH. [Tyt

WHTEHCU(UKAIIMY  TIPECCOBAHUS
U CHIDKCHHS DHEPro3aTpar.

32.CyImHOCTb MPOLECCOB:
MEXaHUYECKHX,
THJIPOMEXaHUYECKUX, TETJIOBBIX U
MaccoOOMEHHBIX

OK 1. TloHmmats CyIIHOCTB U
COIMAJIbHYIO 3HAYUMOCTbh CBOEH
Oyayiiei mpodeccuu, MposBISATh K
HEel yCTOWYMBBINA UHTEpEC

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO NIEATEIHLHOCTD,
BBIOMPATH TUIIOBBIE METOIBI U
CTIOCOOBI BBITIOTHEHUS
npoecCHOHAaIBHBIX 33/1a4,
OLeHHBATh UX () (HEKTUBHOCTD U
Ka4yecTBo.

KPYIJIBIH CTOJI, DACCE,

COOBUHIEHUE
OcHOBBI TUJPABIIAKH.
I'mnpocraTuka.
I'mapoctatndeckoe paBineHUe |
ero cBoictBa. [lpuboper w
€IMHUIIBI TUTS M3MEPEHUS

naBneHus. JlaBieHue abCcoNrOTHOE,
n30bITOYHOE U BakyyM. OCHOBHOE

YpaBHEHUE TUAPOCTATUKH.
Hexortopslie CJIEJICTBHSA
OCHOBHOT'O ypaBHEHUS
rugpoctaTiki. 3akoH [lackans.
I'mopasmuueckuit mpecc.
I'maponnHamMuyeckoe  AaBlICHHE.
Pacxon  xumkoctu.  Cpemmss
CKOPOCTb u ypaBHEHHUE




Hepa3pbhIBHOCTU. [ HMipaBiIryuecKuii

panuyc u SKBUBAJICHTHBIN
nuametp. JBa pexuMa ABUKEHUS
KUJIKOCTH. YpaBHeHUE
bepnymnu. [IpakTuueckoe
MIPUMEHEHHE YpaBHEHHUSI

bepnyiu. JlnarpamMma Haropos.
MepHble CcyXawollue yCTpOMCTBa.
I'unpaBnryeckue CONpPOTHUBICHUS
B TpyOoIpoBoaax. Iotepu
Haropa. YpaBHeHUE
pPaBHOMEPHOTO JBHXKCHUS
JKuUIKocTh. Pacuér mnpocTeix
TpyOOIIPOBOIOB. Pacuér
cuoHHOTO TpyOompoBoaa.
[IceBnooXMKeHHBIN  (KUMSIINET)
CIIOH.

KPYIJIBIA CTOJI, 2CCE,
COOBUIEHUE
Knaccugukamms HacocoB 1o
npuHuuny  nedcteus.  Hacocsl
00BEMHEIE U JTUHAMHUYECKHE.
Hamop, pa3BuBaeMblii HacoCOM.
JomyctimMasi BBICOTa BCACBIBAHMUSL.

ITopuiHeBbIe HacoOCBHI, UX
MIPUHLUI JercTBUS,
YCTpPOMCTBO,

MPOU3BOUTEIILHOCTD, MOIIHOCTb.
LleHTpoOEKHBIE ~ HACOCBL,  HX

MIPUHLAIT JEeHCTBUS u
YCTPOUCTBO. XapaKTEepUCTUKA
LHEHTPOOEIKHOTO Hacoca.

BuxpeBble, IIECTEpEeHHBIE U
BHUHTOBBIE HAacOCHI, MX NPUHIUI
JIEHCTBUS U YCTPOMCTBO.
Bentunaropsl  paauanbHEIE,
JUaMeTpalbHBIE M OCEBbIE, MX
NPUHLNI AEUCTBUSA U YCTPOHCTBO.

Kommpeccopel.  MumukaTopHas
JarpaMmma UJICaTbHOTO
MOPIIHEBOTO KoMIIpeccopa.
Pacuer IMPpONU3BOAUTCIIBHOCTU H
MOITHOCTH TIOPIITHEBOI'O
kommpeccopa. LleHTpoOexxHbIe U
OCEBbIE KOMTIPECCOPBI, ux

MIPUHLIMI IEHCTBUS U YCTPOUCTBO.

33.YcTpoiicTBO M MPUHLIKIT
JICWCTBUS alllapaToB

OK 3. IlpuHmMath pemeHus B
CTaHIAPTHBIX M HECTAHAAPTHBIX
CUTYyalUsiX U HECTH 33 HUX
OTBETCTBEHHOCTb

JOKJIALL,
COOBIIEHUE,>CCE

OCHOBHBIE  3aKOHOMEPHOCTHU
OCaXJICHHA. Y CJIOBUSI pAaBHOBECHS
Ul OCAKAAIOMIEHCS YacTHIIBL.
CxkopocTth ocaxaenus. Kpurepuit
Apxumena. Kputepunansnoe
ypaBHEHHE oOcaxkaeHus. Pacuér
CKOpPOCTH  OCaxJeHusa. Pacuér
IIPOU3BOAUTEIBHOCTH




orcTorHuka. OTCTOMHUKH, HX
MIPUHITATT PabOTHI M YCTPOHCTRO.

OcaxneHue B nose
EeHTPOOSKHBIX cril. OTCTOHHBIE U
0CaINTeTTbHbIE neHTpudyry.
TapenbuaTslil cemnaparop,

MPUHLUT PaOdOThI U YCTPOUCTRBO.
[lpuanun  ¢uotamuu. Poib
"cobuparenen" u
neHooOpazoBaTeNel.
YCTpoicTBO M MPUHLIUI ACUCTBUS
armapata Jutst proTarum.
JBwxymas cuia
¢unpeTpoBanus.  OcobeHHOCTH
(¢unpTpOBaHUs MO U3OBITOUHBIM
IAaBJICHUEM M TIOA BaKyyMOM.
VpaBuenue J[apcu. VYpaBHeHue
¢unbTpoBaHUs C 00pa3oBaHUEM
CIosl. QunpTpyroumue
MIEPETOPOJIKH. Muxkpo- u
yneTpadunsTpanus.  [Ipomeccs
oOpatHOro ocMoca. MeMOpaHBI U
MeMOpaHHble MOAyIH. OUIBTPHL

PamnbIit (unbTp-TIpece,
JIUCTOBOH, MaTPOHHBIH,
BaKyyMHBIH, MeMOpaHHBIH
(UIBTPBI, UX MPUHOUMN ACHCTBUS
u YCTPOMCTBO. [Tpoueccer
MepeMelInBaHnsl B THIIEBBIX
TEXHOJIOTHAX. | OMOreHu3anusl.

MexaHnuecKoe IepeMelBaHKe.
Memanku. Pacxon sHepruu mnpu
MEXaHUYECKOM

NepeMEeIINBaAHUH.
HupkynsiuiuOHHOE, TOTOYHOE U
MHEBMAaTUYECKOE
NepeMeIInBaHue.
ITepememnBanue CBIITy4HX
Marepuanos. [Ipunimn paboTel U
YCTPOHCTBO MEILAJIOK u
CMECHUTENIEH.

TBOPYECKOE 3AJJAHUE
Knaccudukarus IPOIIECCOB

OUMCTKM BO3JyXa H  Ta3o0B.
MexaHnuyeckass OYHMCTKAa TIa30B.
OTcTOHHUKHN u GUIBTPHI.
[uka0HBI ¥  TUAPOLMKIIOHBI.
@unbTpoBaHue Ta3oB. Mokpas
OYMCTKA Ta30B. OJEKTPOOYHCTKA
razoB. [lpuamun  paboTel U
YCTPOMCTBO  ammapaToB  JAJs
OYHMCTKH Ta30B.

JOKJIA,
COOBHIEHHE,OCCE

IIpumenenne TETUIOBBIX
IIPOLIECCOB B MULLIEBBIX
MPOU3BOACTBAX. OcHoBHBIE

monsatus.  CrnocoObl  TmepeHoca
TemwioTel. TerioBoe H3IydeHHe.
Temnooit  Gamanc. OcHOBHOE




ypaBHEHHE TEIUIoNepeIan.
Koadduiment rterionepenaym.

TennonpoBOAHOCTE. 3akon
dypse. Konsexkrus. 3aKkoH
TEIJI00TaAaYn Hrrotona.

TennoBoe mnomobue. Kpurepun
TEIIoBOro momobus. TemmoBoe

nojpooue B npoiieccax
TEIUIOOTAAYM C KOHAECHCALUEH.
ITepenaua TEIIOTHI uepes
cTeHKy. Pacuér cpenHeil pasHocTH
TEMITepaTyp.

OcHOBHBIE TETUTOHOCHUTEITH.
Knaccugukamys TeriooOMeHHBIX
anmnapaToB. TerooOMeHHBIC

anmmapatel ¢ TpyOuaTtoi U
IJIOCKON MOBEPXHOCTBIO HATPEBA.
Pacuér TETMI000MEHHBIX
anmnaparos. DNeKTpUYECKUe
HarpeBaTelld, UX YCTPOWCTBO U
MPUHUMUN IEUCTBUS.

JAOKRJIAL, COOBIIEHUE,
ICCE
OCHOBHEIE CBEICHUS o
BBITIAPUBAHUIO pacTBOPOB.
IIpoctas  Belmapka.  Pacuér
poCTOM BBIAPKH.
MHorokopnycHas BBIIIApKA.
JBmxymass cuiga  IpPOLECCOB
BbIMapuBaHus. OCHOBHBIE THIIBI
BBIMTAPHBIX anmapaToB. BeimapHbie
anrmaparsl ¢ TETIOBBIM HACOCOM.

JOKJIAJl, COOBIIEHMUE,
ICCE
OO6nacTh TpUMEHEHHsI TPOIECCOB

KOHJICHCALWH. KonnencaTopsr
cmemenus.  llopsmok  pacuéra
MIPOTUBOTOYHOTO KacKaIHOT 0

KOHJIEHCATOpa CMEUIEHUSI.
JOKJAJl, COOBUIEHME,

9CCE

IIpumMeHneHue xoJiofa B MUIIEBBIX

MPOU3BOACTBAX. TeopeThuyecKue

OCHOBEI MOy 4CHUS
HCKYCCTBEHHOTO X0JI0J1a.
XoJaogunbpHBIE AreHThl W X
CBOMCTBA. Knaccuduxarus
XOJIOIUIBLHBIX MAIIHH.
KommpeccrnoHHBIE XONIOMMIBHBIC
MalIUHBbL. AOGCOpOIMOHHEIE,
KEKTOPHBIE u
TEPMODIICKTPHUIECKHE

XOJIOAWJIbHBIC MAITIHBL
JOKJIAJl, COOBLHIEHUE,
9CCE,[IPOEKT
MaccooOMeHHbIe MTPOLIECCH B
MTUTIEBBIX MTPOU3BOJICTBAX.
JBmxyias cuiia
MacCOOOMEHHBIX  TPOIECCOB.

10



OcHoBHOE ypaBHEHHUE
Maccorepead.

Koadumment macconepenaum.
Hubdyszus. 3akoH ®duka.
Koapdummenr  MonekyisspHOI

TG hy3um. KoHBEKTHBHBII
nepeHoc BemiecTBa. Jluarpamma
paBHOBECHSI. MarepuanbHbIi

Oasanc MaccooOMeHa. YpaBHEHHE
paboueii JmHMM. (OCOOCHHOCTH
MaccooOMeHa  Ha  TpaHUIC
paszgena dhas. 3akoH
MacCOOTIA4YH [lykapesa.
Bripaxxenue KO3 PHUIMEHTOB
Maccorepeian 4epes
KO3 PHUIIUCHTBI MacCOOT/AauH.
AHajorusi B iepeHoce TeIIOTH U
MAacChl.

Onpenenenne ko3¢ duIenTa
maccootnaud.  CTpykTypa U
pacrpeseneHue BpPEMECHHU
npeObIBaHus B ammapare. Moaenu
JIBIDKEHUSI TTIOTOKOB.

YcerpoiictBo MacCcOOOMEHHBIX
anmaparoB. ANnaparhl KOJOHHOTO
THUIIA. TI'opuzoHnTaneHbIe u
HaKJIOHHBIC anmnaparsl c
MepeMeIIHBAIONTIMH u
TPaHCTIOPTUPYIOLIIMMU
YCTPONCTBaMH. Hacanounsie
KOJIOHHBI. Twurs HacajIoK.
Tapenbuarsie KOJIOHHBI.
Curyarple,  KOJMIAYKOBBIE U
KJIalaHHbIC TAPEJIKH.

JAOKJIAZL, COOBLIEHHE,
ICCE

AbcopOrus B MHUIIEBBIX
pou3BoACcTBax. [lpaBwio ¢as.
PaBHOoBecue mpm  abcopOrun,
3akoH I'enpu. OO1ee Hu
nmapIyaibHOe  JaBJIeHHE. 3aKoH
JanbToHAa. AbcopOepbl c
MEXaHUYECKHM TIePEMEIITMBAHHUEM,
IJICHOYHBII TpyO4aThIit u
PacCIbUINTEIbHBIN abcopoep,
a0copOIMOHHAs  KOJIOHHa ¢
[ICEBIOOKMKEHHBIM ~ CJIOEM, HX
YCTPOWCTBO M MPUHIUI PabOTHI.
Pacuét abcopbepos.

Ancopbrus B MMHUIIEBBIX
MIPOMU3BOJICTBAX. AncopOeHTHI.
PaBHoBecue mpu  amcopOumu.
M3oTtepMbl copOrmu. Y CTpOMCTBO
W TPUHIHUI PadOTHl KOJOHHOTO

ayjcopoepa,
HEIPEPBIBHOICHCTBYIOLIETO
YTOJIEHOTO azcopoepa TUTS
OUNCTKMA Ta30B, ajacopbepa ¢
KUTISIIIM CJIOEM. Pacuér
ancopOepoB.

JIOKJIAJI, COOBIIEHME,
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ICCE

OKCTpakius B TTUIIEBBIX
npousBoAcTBax.  OcoOeHHOCTH
JKCTPAarupoOBaHUs W3  TBEPIBIX
Ten. PaBHoBecue B Ipoiieccax

DKCTpaKIIUU. TpeyronbHas
Juarpamma. OKCTPaKTOpHI
MIEPUOANYECKOT0 ¥ HENPEPHIBHOIO
JEHCTBUSL. OpHocTymIeH9aToe
JKCTParupoOBaHUE.
MHoroctyneHyaroe
JKCTParupoBaHUE c
MIEPEKPECTHBIM TOKOM

JKCTpareHTa. MHOrocTyrneHuaToe
MIPOTHBOTOYHOE SKCTPArupOBaHHE.
Pacuér sxcTpakTopos.

JOKRJIAZL, COOBLIEHMUE,
9CCE
Kpucrammmsanus B HHUIIEBBIX

MPOU3BOCTBAX. Cragnu
KPHCTAJUTU3ALIUH. Kuneruka
KPHCTAJUTU3ALIUH.
Kpucrannusarops. Pacuér
KpHUCTaJJTU3aTOPOB.

JOKJIAZl, COOBLIEHMUE,
ICCE

Teoperuueckue OCHOBBI
MIepEeroHKH, Knaccuduxkamnus
OMHApPHBIX CMECEH.

TemneparypHas — AuarpaMma.
PaBHOBecuMe OHMHApHBIX CMECEH.
IMpocras TIepPETOHKA.
Hedmermarop. Pextudukanus.
CxeMBl NPOCTON MEPEroOHKH U
cxema pexTH(HUKaInOHHON
YCTaHOBKH. Pacuer
PEKTH(UKAIIMOHHBIX KOJIOHH JJISI
pasneneHusi OWHApHBIX cMeceil.
Pextudukarms
MHOTOKOMITOHEHTHBIX CMECEH.

JOKJIAL, COOBLUIEHHUE,
ICCE IIpomeccsl cCcymkd B
MUILEBBIX MMPOU3BOJACTBaX. Bumbl
CBSI3M BJard C  MaTepHajoM.
CBoiicTBa BIaKHOTO BO3/yXa, I-d-
auarpaMMa. KuHeTnka —CyIIKH.
BrnaronpoBoHOCTh u
TEPMOBJIArOIPOBOTHOCTb.
KpuBele cymkm ©  KpuUBBIE
CKOPOCTH CYWIKH. YpaBHEHHUE
CKOpPOCTH CYIIIKH.
[IpogomKUTEABHOCTD
CYHIIMJIBHOTO Tpouecca. Pacuér
KOHBEKTHBHOM CYIIMJIKH.
KoHBeKkTHBHBIC, KOHIYKTHBHBIC U
CyOIMMauOHHbIE CYIIMJIKH.
Cymka TOKOM BBICOKOH YaCTOTHI
U C IPUMEHEHHEM HH(]PaKPaCHBIX
Jy4en.
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1.4. Pacnpene.ﬂefme THIIOB OINCHOYHBLIX CPEACTB IO 3JIEMEHTaAM 3HAHMI M yMeHI/Iﬁ

TEKYIIECT0 KOHTPOJIA

Conepsxkanue yueOHOro MaTepuaJia mo nporpaMmme

YA

THIl KOHTPOJILHOTO

3aIaHus>

vl [y2 [v3 [v4 31 32 [33

Paznea 1.

Tema 1.1.

OcHOBHBIC 32aKOHBI

U noHsATHA. CBOHCTBA CHIPHA MPOAYKTOB U
noJuaydadpuxkaros. MeToanl pacuera u
NMPOEKTHPOBAHMS MPOLECCOB

U annapatoB. OCHOBBI TEOPUH NOTO0HS.

15

Pa3nen 2.

Tema 2.1.

N3menbuenue.

CoprupoBanmue.

O0paboTka MaTepuas OB JaBJICHUEM
(mpeccoBaHmue).

17,
18

17, | 17, | 17, 12,
18 |18 |18 15,
16

12,
15,
16

Paznen 3.

Tema 3.1.
OcHoBbl ruapaBauku. I'mapocraruka. OCHOBBI
THAPOAMHAMMKH.

17,
18

17, | 17, | 17, 5,
18 |18 |18 12,
16

12,
16

Paznen 4.

Tema 4.1.

Kaaccupuxanus

HacocoB. [lopuiHeBbIe, IEHTPOOEKHBIE U APYTHe
HACOChl. BEHTWJIATOPBI 1 KOMIIPECCOPHI.

17

12,

17 |17 |17 16

12,
16

Pa3nea S.

Tema S.1.

XapakTepucruka

HEOJHOPOAHBIX CHCTEM

U NpoueccoB ux pasaenenus. OcaxaeHue.
daoTanus.

DuibTpPOBaHHKE.

17,
18

17, | 17, | 17,
18 |18 |18 14

14

Tema 5.2.
I[HepememuBanue.
QuucTKa BO3yXa M NPOMBILLJICHHBIX I'A30B.

17

17 |17 | 17 12,
16

12,
16

Pa3gea 6.

Tema 6.1.
OcHoBbl Temonepenayu. OCHOBHbIE TENJIOHOCHUTEIH
U Tem1000MeHHbIe annapatbl. HarpeBanue,

17,
18

17, | 17, | 17, 12,

18 |18 |18 16

12,
16

2 Yka3blBaeTcs KOJl OLEHOUHOIO CPEICTBA, MPEACTABIECHHOTO B IPHIOKEHUH 1.
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OXJIA2K/IEHH e, TACTEePU3alus, CTePUIN3AIHNS.

Tema 6.2. 12, | 12,

Beinapusanue. 17 |17 |17 |17 16 | 16

Tema 6.3. 12, |12,

Konaencauusi. 17 |17 |17 |17 16 |16

Tema 6.4. 12, | 12,

X0J10ANIbHbIE 17 |17 |17 |17 16 | 16

NMPouecChl.

Pasznea 7.

Tema 7.1. 12 ig

OcHoBbl Macconepenavyu. TUNBI KOHTAKTHBIX

YCTPO#CTB MAacCOOOMEHHBIX alMapaToB.

Tema 7.2. 12 ié

AOcopOumsi. Ancopoumsi. 17 |17 |17 |17

Tema 7.3. 12, | 12,

DKCTPAKIHSL. 17 |17 |17 |17 16 | 16

Tema 7.4. 12 ié

Kpucramamnszanus. 17 |17 |17 |17

Tema 7.5. 12 ig

Ileperonka u pekTuguranus. 17 |17 |17 | 17

Tema 7.6. 17, |17, | 17, | 17, 12, | 12,
18 |18 |18 |18 16 |16

Cyuika.

1.5. PacnpenesieHue THUIOB OLIEHOYHBIX CPEACTB IO 3JIEMEHTAM 3HAHMH U yMEHMH

KOHTPOJIUPYEeMbIX HA IPOMEKYTOYHOM aTTecTAllUN

Conep:kanue yueOHOro MmarepuaJia o nporpamme

YA

Tun KOHTPOJILHOTO

3aganus’

Y1

Y2 |¥3 (V4 31 |32 33

Pazpea 1.

Tema 1.1.

OcHOBHBIE 3aKOHBI

U NoHATHA. CBOMCTBA CHIPbS MPOAYKTOB U
noJuaydadopuxkaros. MeToanl pacuera u
NMPOEKTUPOBAHMS NMPOLECCOB

U annaparoB. OCHOBBI TEOPUM NOAO0HS.

Pa3nen 2.

Tema 2.1.

N3MmenbueHnue.

CoprupoBanmue.

O0paboTka MaTepuaIOB J1aBJIEeHUEM
(mpeccoBaHmue).

Pa3nea 3.

Tema 3.1.
OcHoBbl TuApaBaukn. I'mapocraruka. OCHOBBI

14




THAPOAMHAMUKH. ‘ ‘ ‘ ‘ ‘ |

Pa3nen 4.

Tema 4.1. 4 |4 |4 (4 4 |4 |4
Knaccudpuxkauus

HacocoB. [lopuiHeBbIe, IEHTPOOEKHBIE U APYTHe
Hacochbl. BEHTWJISITOPBI M KOMIIPECCOPHI.

Pa3nea S.

Tema 5.1. 4 |4 |4 |4 4 14 |4
Xapakrepucruka

HEOJHOPOIHBIX CHCTEM

U MPoLeccoB ux pasaeaeHus. OcaxaeHue.
dDjioTanus.

DuiIbTPOBaHHME.

Tema 5.2. 4 |4 |4 14 14 14 14
IlepememnBanue.
OuucTKa BO3yXa M NPOMBILLJICHHBIX I'A30B.

Pasnea 6.

Tema 6.1. 4 |4 14 |4 |4 144
OcHoBblI Temonepenayu. OCHOBHbIE TENVIOHOCUTEIH
U Tem1o00MeHHbIe annapatbl. HarpeBanme,
OXJIAJK/ICHHE, TACTEPU3alus, CTEPUIN3ALHS.

Tema 6.2. 4 |14 |4 14 14 14 4
BrinapuBanue.

Tema 6.3. 4 |4 14 14 14 14 |4
Kounagencamus.

Tema 6.4. 4 |4 14 14 14 14 |4
Xo0J10AMJIbHBIC
NMPOLeCcChl.

Pasznea 7.

Tema 7.1. 3 |3 |3 (3 |3 |3 |3
OcHoBbI Macconepenavyu. TUNBI KOHTAKTHBIX
YCTPOMCTB MAaCCOOOMEHHBIX ANMAPATOB.

Tema 7.2. 3 3 |3 |3 |3 |3 |3
AOcopOouusi. Axcoponus.

Tema 7.3. 3 |3 (3 |3 |3 |3 |3
IKCTPAKIMSL.

Tema 7.4. 3 3 |3 |3 |3 |3 |3
Kpucraaausanus.

Tema 7.5. 3 |3 |3 |3 |3 |3 |3
Ileperonka u pekTupukanus.

Cyuka.

# Yka3sbIBaeTcs KOJI OLIEHOYHOTO CPEJICTBA, PEJICTABIEHHOTO B IPHIIOKEHUH 1.
Koz aneMeHTOB 3HaHUi 1 ymenuii u3 11.1.2. macropra KOC
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2. CIHEHU®UKALINA OHEHOYHbIX CPEJACTB

2.1. Ha3Hayenue

Crennukanuel ycTaHaBIUBAIOTCS TPEOOBAHMSI K COJCPIKAHUIO M 0(hOPMIICHHUIO
BapHaHTOB OIICHOYHOI'O CPEJICTBA: MpaKTHUecKas paboTa, JabopartopHas padoTa,
YCTHBIHN oMpoc, MMCbMeHHas (KOHTPOJIbHAs ) padoTa, T0KJIaIbl/COOOIIEHUS, TECT.

[TpakTudeckas padora, maboparopHasi paboTa, yCTHBIN ONPOC, MUChbMEHHAs
(koHTpOJIBHAS) pabOTa, JOKJIALI/COOOIIEHUS, TECT MPEIHA3HAYEHBI ISl TEKYIIIETO
KOHTPOJISI ¥ OLICHKH 3HAHUM U YMEHHI CTYJICHTOB 10 MPOrpaMme yueOHOH
mucuuruinHbl OI1.12 «lIpoyeccot u annapamoviy 0CHOBHOM PO heCCHOHAIBHOM
obOpazoBaTeapHOM ITporpaMmebl 1o crienranbHOoCTH 19.02.03 TexHomorus xieoda,
KOHAUTEPCKUN U MAKaPOHHBIX U3IECIIHI

2.2. KoHTHHreHT aTtTecTtyeMbIX: obOyuarowuecsi Ikypca Ha 6aze cpedHezo
0bwe2o obpazosanus, 2Kypca Ha baze 0CHOBHO20 0bule20 0OPA308aAHUS

2.3. @opmMa U yCJI0BHUS ATTECTAIUM:

Texymuii KOHTPOJIb MPOXOAWT MO TeMaM Y4YeOHOW JUCHUILTUHBI B QopMme
MMCbMEHHON KOHTPOJBHOM pabOThI

[IpoMexyTouHass aTTtecTanus NPOBOAUTCA B ¢GopMe YCTHOTO »JK3aMeHa U
KOHTPOJIbHOM padOThl MO 3aBEPUICHUI0 OCBOCHMSI y4eOHOTro marepuaia ydeOHOU
JTUCITUTITMHBIL, TIPY TIOJIOKUTEIBHBIX PE3YJIbTaTaX TEKYIIETO KOHTPOJIS.

2.4. Bpems BbINOJHEHUS:

Ha BeinosiHeHUE TCKYIICI'O KOHTPOJIA OTBOOUTCA:

npakTudeckas padora, jaboparopHas pabora — 90 muH,
yctHbIN omnpoc — 10-20 muH,

MUCbMEHHasl (KOHTpOJIbHAs ) paboTta — 45 MuH,
noknaapl/coodmienust — 1 gac (moaroroska), 10 muH (YyCTHBIN),
TecT — 20 MUH.

Ha ycTHbIl 5k3aMeH - 15 MUHYT (Ha CTyJ€eHTa).

2.5. PexomeHnayemasi quTepatypa Ajsi pa3padoTKu OLEHOYHBIX CPEACTB U
MOArOTOBKH 00YYAKIIMXCH K aTTeCTAIUM.

OcHoBHas auTeparypa:
1. Tumunenxko H.U. Tlpormeccer u ammapaThl THUIIEBBIX MPOU3BOACTB / [lunmumnenko
H.M.Ilenesuna JI.®. — M.: Akagemus, 2008. — 368 c.

JlonoJIHUTEIbHAS AUTEpaATypa.
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1. CrabuukoB B.H. Ilpornecce! u annapars! numieBsix npou3Boacts / B.H.Ctabuukos,
B.M.bapanues. — M.: Jlerkas u nuieBasi HpOMBIIIEHHOCTb, 1983. — 328 c.

2. JlateimierkoB  A.M. OCHOBBI THAPABIWKH: Y4YEOHUK I CpeA. crem. ydeo.
3aBeqeHuit / A.M.JlaTeimenkoB. — JI.: ['mapoMereopoiornyeckoe u3aaTeascTo, 1971.
— 244 c.

3. Jlonnua M. OcHOBHBIE TIPOIIECCHI MHINEBBIX Ipou3BojacTB: Ilep. ¢ anrm. /
M.JIonuuH, P.Mepcon. — M.: Jlerkas u nuiieBasi IpoOMBIIUIEHHOCTb, 1983. — 384 c.

4 Hukonae JI.LK. Hacocel B mumieBoit nmpomsbinienHoctu / JI.K.Hukomaer. — M.:
[TumeBas mpoMBIIIEHHOCTB, 1972, — 134 c.

[lepuoanyueckne U3TaHMS: HET

HHTEpHET-pecypChl: HEeT
2.6. IlepeyeHb MaTepuaJiOB, 000Py10BaHUS U HH(POPMAIMOHHBIX
HCTOYHHMKOB.
O6opynoBaHue yueOHOTO KaOMHeTa:
- TEXHUYECKHE CPEICTBA O0YUCHUS: IKPaH, MMPOEKTOP, KOJOCKOII, KOMITBIOTEP
- y4eOHO-HAaTJISIHbIC TTOCOOUS: HET
- crenuaIn3upoBaHHasi MeOelb: HET

O6opynoBaHue J1abopaTopuu U paboOUNX MECT JIaDOPaTOPUH:

~TEXHUYECKHE CpeACTBa OOy4YeHHs: KOMIIBIOTEp, MapThl, pabdouee MecTo
Mperno/iaBaresns

~yueOHO-HarIsiAHbIE TOCOOUS: HET

—CHenuainu3upoBaHHas MeOelb: CYIIMIbHBIN IKa(, aBTOKJIAB.

3. BAPUAHTBI OHEHOYHBIX CPEJACTB

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHUMA

«CAHKT-IETEPBYPI'CKUH T'OCYJIAPCTBEHHBIN DKOHOMUWYECKHNN
YHUBEPCHUTET»

IlepeyeHb npakTHYecKUX padoT

10 AN CHUIIIINHE HDOHGCCBI H a1rriapaTbl

(HauMeHOBaHHE AUCIUTLTHHBI )

IIpakTuueckoe 3ansaTue 1

N3ydenune ycTporCTB i1 U3MEIIbYEHHUs], COPTUPOBAHUS U IIPECCOBAHUS.
IIpakTHyeckoe 3ansaTHe 2

O3HakoMJIeHHE ¢ TpUOOpaMu Jisi U3MEPEHUS JaBJICHHUE.
IIpakTnueckoe 3ansarue 3

N3ydenune ycTporcTB pa3uyHbIX HACOCOB.

IIpakTH4yeckoe 3ansaTue 4

N3ydenune ycTpoicTB KOMIIPECCOPOB U BEHTHIISITOPOB.
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IIpakTnyeckoe 3anaTue S5
N3ydeHne ycTporCTB OTCTOMHUKOB. .
IIpakTHyeckoe 3ansTHE 6
N3ydenne ycTpoicTB (priIbTpOBaHUS.
IIpakTH4yeckoe 3ansitue 7

HSY‘IGHI/Ie YCTpOfICTB OJIA OUUMCTKH BO3ayXa U IIPOMBIINLJICHHOTI'O I'a3a.

IIpakTHuyeckoe 3ansiTue 8
Pacuer cpenneit pazHocTH TeMneparyp.
IIpakTH4eckoe 3ansitue 9
Pacuet koxkyXx0oTpyOHOT0 TEMJIO0OMEHHHUKA.
IIpakTnuyeckoe 3ansarue 10
N3yyeHne OCHOBHBIX THIIOB BBIITAPHBIX aIlllapaToB.
IIpakTuyeckoe 3ansaTue 11
N3yuyeHue ycTpoilcTB KOHAEHCATOPOB.
IIpakTuyeckoe 3ansaTue 12
N3yyeHue cxem XOJIOAWIbHBIX MAlIHH.
IIpakTnuyeckoe 3ansarue 13
N3yuenue ycrpoiicTB abcopOepoB U aacopOEpoB.
IIpakTnyeckoe 3ansatue 14
N3yyeHue ycTpoiCTB IKCTPAKTOPOB.
IIpakTnueckoe 3ansatue 15
N3ydenune ycTporuCTB NPOCTOM NEPETOHKH.
IIpakTnueckoe 3ansaTue 16
N3yuenue ycTpoicTB peKTU(DUKATMOHHBIX KOJIOHH.
IIpakTnueckoe 3ansarue 17
N3yuenue quarpammel |-d.
IIpakTnueckoe 3ansarue 18
N3ydenune ycTporCTB CYyIIUIIOK.

Kpurepum ouenkmu:

- OIICHKa «3a4TCHO» BLICTABJACTCA CTYACHTY, CCIIM IPAKTHYCCKaA pa60Ta
BBIIIOJIHCHA B COOTBCTCTBHMU C MCTOAMYCCKUMMHU YKa3aHUSAMH 110 BBIITOJIHCHHIO

MPaKTUYECKON pabOThI;

- OLICHKA «HE3aYTEHO» BBICTABIIETCA CTYIEHTY, €CIM IpaKkThyeckas pabdora
BBIIIOJIHEHA HE B COOTBETCTBUU C METOJWYECKHMH YKa3aHMSIMHU IO BBIIOJHEHUIO

IPAKTUYECKON PabOTHI;

IIpenonaBaTenb JI.®.IleneBuna
(noonuce)

« » 20 1.
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®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICLIIEI'O OBPAROBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBIN DKOHOMHNYECKUI
YHUBEPCUTET»

Ilepeyenn 1a00paTOPHBIX PadoOT

10 AUCHUIIIINHE HI)OI_ICCCBI H arriapaTbl

(HaMeHOBaHHE IUCIUILIIHBI)

JlabGopaTopnas padora 1

OmnpeneneHre CTENEHN U3MENIbYEHUs MaTepuaia.

JlaGopaTopHnasi padora 2

OrnpeneneHue pexKuMOB JIBHXKCHUS KUJIKOCTU MO0 KpUTEpUATbHOMY uncily PeliHombca.
JlabopaTopHas padora 3

Omnpenenenue kodpduireHTa Terionepeiadn

JlabopaTopHnasi padora 4

OmnpeneneHre CKOPOCTH OCAXKACHHS IIAPOOOPa3HBIX YACTHUL.

JlaGopaTopHuasi padora 5

N3yuenune nuH(ppakpacHON CyIIKH.

Kpurepum ouenkmu:

- OIICHKA «3a4YTEHO» BBICTABISICTCA CTYACHTY, eciau JabopatopHas pabora
BBITIOJIHEHA B COOTBETCTBUU C METOJAMYECKUMHU YKa3aHUSMU TIO0 BBITOJHEHUIO
nabopaTopHOI paboTHI;

- OLICHKA «HE3aYTeHO» BBICTABISETCS CTYACHTY, eciu JjaboparopHas paboTa
BBITIOJIHEHA HE B COOTBETCTBUU C METOJIMYECKUMH YKA3aHUSMU IO BBITTOJTHCHHUIO
nabopaTopHOU pabOTHI;

IIpenonaBarenp JI.®d.IleneBuna
(noonucy)

« » 20
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®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ/UKETHOE OBPA3OBATEJILHOE
YUPEXXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBIN DKOHOMHNYECKUI
YHUBEPCUTET»

Bonpochl TeKkyiero KOHTPoJIsl I0KJIa/1a, COO0IIeHNsI

10 ANCHUIIIINHC IIponecchl M anmaparTkl

(HauMeHo8aHUe OUCYUNTIUHBL)

Pazpen 1.

Tema 1.1.

OCHOBHBIC 3aKOHBI

u noHsATHUs. CBOMCTBA CHIPhS TPOJIYKTOB U Mo1ydhadprukaToB. MeToabl
pacdeTa U MPOEKTUPOBAHUS MPOLIECCOB

u arrapatoB. OCHOBBI TEOPUHU TTOT00MS.

Pa3nexn 2.

Tema 2.1.

HN3menpueHue.

CoptupoBaHue.

O6paboTka MaTepuanoB JaBJICHUEM

(mpeccoBaHue).

Paznen 3.

Tema 3.1.

OcHoBbl TuapaBnuku. [ uapocratrka. OCHOBBI TUAPOAMHAMUKH.
Pa3nexn 4.

Tema 4.1.

Knaccuduxanus

HacocoB. [lopiiHeBbie, HEHTPOOEKHBIE U IPYTHUE HACOCHI. BEHTUISATOPHI U
KOMIIPECCOPHI.

Paznen 5.

Tema 5.1.

XapakTepucTrka

HEOHOPOIHBIX CUCTEM

1 MpolieccoB ux pazjaenceHus. Ocaxaenue. OiaoTanus.
dunpTpOBaHUE.

Tema 5.2.

[IepememmBanue.

OuncTka BO3/lyXa U MPOMBIIIJIEHHBIX Ta30B.

Pasnen 6.

Tema 6.1.

OcHoBsl Teronepenadyd. OCHOBHBIE TEMJIOHOCUTEIN 1 TEINIOOOMEHHEBIE
anmapatel. HarpeBanue, oxjaxiaeHue, nacTepusalis, CTepruIn3ausi.
Tema 6.2.

BrinapuBanue.
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Tema 6.3.

Konneuncarus.

Tema 6.4.

XO0JIOAUJIbHBIC

MPOIIECCHI.

Paznen 7.

Tema 7.1.

OcHoBbI Maccornepeiadyd. TUIbl KOHTAKTHBIX YCTPOMCTB MacCOOOMEHHBIX
anmaparos.

Tema 7.2.

AGcopOrus. AncopOrusi.
Tema 7.3.

DKCTpaKIHUs.

Tema 7.4.

Kpucramnmmsanusi.

Tema 7.5.

[leperonka u pekTU(hUKAIHS.
Tema 7.6.

Cymixka.

Kpurepuu onenkmu:
- OlIeHKa «OTIMYHO» BBICTABIISIETCS CTYJEHTY, €CJIM OH IIyOOKO U MMPOYHO
YCBOWJI TPOTPaMMHBIN MaTepHual, HCUEPIBIBAIOLIE, TOCIEN0BATENBHO, YETKO U
JIOTUYECKHU CTPOMHO €ro U3JIaraet, yMeeT TECHO YBA3bIBATh TEOPHUIO C MPAKTUKOM,
CBOOOJTHO CTIPABIIACTCA C 3a/layaMu, BOIIPOCAMU U APYTHUMH BUIAMU TPUMEHEHUS
3HAHUU, TPUYEM HE 3aTPYAHSAETCS C OTBETOM IPU BUJOU3MEHEHUH 3a1aHUMH,
UCIIOJIB3YET B OTBETE MaTepuaa MOHOTpauuecKon TuTepaTyphl, IPaBUILHO
000CHOBBIBACT MPUHATOE PEIICHUE, BIaJCET Pa3HOCTOPOHHUMU HAaBBIKAMU U
MpUEMaMH BBITIOJIHEHUS TPAKTUYECKUX 3a/1au
- OlLleHKa «XOPOUIO» BBICTABJISAETCS CTYJIEHTY, €CIIM OH TBEPJIO 3HAET
MaTepHal, TPaMOTHO U 10 CYIIECTBY U3JIaraeT ero, He TOMycKasi CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOMPOC, MPABUIIBHO MPUMEHSIET TEOPETUUECKUE
MOJIOXKEHMSI TIPU PEIICHUH MPAKTUYECKUX BOTIPOCOB U 3aj1a4, BIaICeT
HE0OXOIMMBIMUA HaBbIKAMH U MIPUEMAMH MX BBITIOJIHCHHUS.
- OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJICHTY, €CJIU OH UMEET
3HaHUS TOJIBKO OCHOBHOI'O MaTepHaia, HO HE YCBOMJI €ro JeTajel, JOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPABWIbHBIE (DOPMYITUPOBKHU, HAPYIIICHUS
JIOTUYECKOM MOCJIeI0BATENLHOCTH B U3JIOAKEHUH MPOTPAMMHOTO MaTepHala,

HUCTIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHHUH IIPAKTUYICCKUX pa60T.
21



- OlLleHKa «HEYJOBJIETBOPUTEIBHO) BBICTABISIETCS CTYIEHTY, KOTOPBIA HE
3HACT 3HAYUTEIIBHOU YaCTH IPOIPAMMHOIO MaTepHalla, JOIyCKaeT
CYLIECTBEHHbIE OLIMOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSMU BbINOIHSIET
npakTHueckue padoTsl. Kak mpaBuiio, OleHKa «HEYA0BIETBOPUTEIIBHOY» CTaBUTCS
CTYZE€HTaM, KOTOpPbIE HE MOTYT IPOJOJKUTh 00yYeHHE O€3 TONOJTHUTEIBHBIX
3aHATUHN 110 COOTBETCTBYIOIIECH AUCIUILIINHE.

IleneBuna JI.®.

[Ipenonasarens
(noonuce)

« » 20 T
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUYECKUI
YHUBEPCUTET»

TBOPYECKOE 3ATAHUE

o nuctmiuiniae [IPOLECCHI U AIIIIAPATHI

(HaumeHoBaHUe OUCYUNTUHDL)
ITo Teme «Kmaccudukarus mpoeccoB OYUCTKHA BO3AyXa U Ta30B»

I[MPESEHTALIA HA TEMY «POJIb OUUCTKHU BO3AY XA U ITPOMBILIJIEHHOI'O I'A3A
B PEHLIEHUUN SKOJIOTUYECKUX ITPOBJIEM»

1. BBEJIEHUE

2. AKTYAJIBHOCTb TEMBI

3. MOTUBAIMS PABOTBI

4. VHHOBALIMOHHBIE CIIOCOBbI OUMCTKU BO3JIYXA U ITIPOMBIIIIEHHOI'O
TA3A

5. COBPEMEHHBIE  AIIMAPATBI  JUII  OYUCTKU  BO3AYXA U
[TPOMBIIIJIEHHOI'O F'A3A

6. 3AKJIIOUEHUE.

7. BBIBOJ

Kpurepuu oueHku:

- OlIeHKa «OTIMYHO» BBICTABIISIETCS CTYICHTY, €CJIU OH ITyOOKO M MPOYHO
YCBOWJI IPOTrPaMMHBIN MaTepHrall, NCUEPIIBIBAIOLIE, ITOCIEA0BATENBHO, YETKO U
JIOTUYECKU CTPOMHO €ro U3JIaraeT, yMEET TECHO YBA3bIBATH TEOPHUIO C MTPAKTUKOM,
CBOOOJIHO CIIPABJISIETCS C 3a/lauaMM, BOIPOCAMH U IPYTUMHU BUJIaMU TPUMEHEHUS
3HAHUM, IPUYEM HE 3aTPYJHSIETCA C OTBETOM MPHU BUJIOU3MECHEHUHU 3aJaHU,
UCIIOJIB3YET B OTBETE MaTepuaa MOHOTpauuecKon IuTepaTyphl, IPaBUILHO
000CHOBBIBACT MPUHATOE PEIICHUE, BIaJCET pa3HOCTOPOHHUMU HAaBbIKAMU U
MIPYEMaMH BBITIOJTHEHHS ITPAKTUYECKUX 3a7a4

- OneHka «XOpoIIo» BBICTABIIETCS CTYIEHTY, €CJIM OH TBEPJO 3HAET
MaTepual, TPaMOTHO U IO CYLIECTBY U3JIAraeT €ro, He JOMYCKas CyIIECTBEHHBIX
HETOYHOCTEMN B OTBETE HA BOIIPOC, MPABUIBHO ITPUMEHSIET TEOPETUUECKHUE
MTOJIOKEHHUSI IPU PELIEHUH TPAKTUYECKUX BOIIPOCOB M 3a]1a4, BIAJICET
HE0OXOIMMBIMUA HaBbIKAMH U MIPUEMAMU MX BBITIOJTHCHHUSI.

- OneHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJICHTY, €CJIU OH UMEET
3HAHHUS TOJIBKO OCHOBHOI'O MaT€pUalia, HO HE YCBOMJI €r0 JeTaleH, JOMyCKaeT

HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHbIE (DOPMYITUPOBKH, HAPYIIEHUS
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JIOTUYECKOMN MOCIEA0BATENBHOCTH B U3JIOKEHUN MPOTPAMMHOIO MaTepHAIIa,
WCIIBITBIBACT 3aTPY/THCHUS TIPU BHITIOJIHEHUH TTPAKTHUYECKUX PaboT.

- OueHka «HEYIOBJIECTBOPUTEIIHHO» BBICTABIISACTCS CTYAEHTY, KOTOPBIN HE
3HAET 3HAYUTEJIbHON YaCTU MPOTrPpaMMHOTO MaTepHralia, I0MyCKaeT
CYILIECTBEHHBIC OITMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYIHEHUSIMU BBITTOJTHSICT
npakTHieckue padoThl. Kak nmpaBuiio, olieHKa «HEYI0BICTBOPUTEIILHOY» CTABUTCS
CTYyJICHTaM, KOTOPbI€ HE MOTYT MPOJIOKUTE 0O0ydeHHEe 0e3 I0TOTHUTEIbHbIX
3aHATHH IO COOTBETCTBYIOIIEH TUCIUILIAHE.

[IpenonaBarens IleneBuna JI.O.
(noonuce)

« » 20 T
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®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
YUPEXXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBIN DKOHOMHUYECKHUI
YHUBEPCUTET»

KommuiekT 3apanmii 1y KOHTPOJIbHOM padoThI

o nmucumiuinae [IPOLECCHI U AIIIIAPATHI

(HaumeHoBaHUe OUCYUNTIUHDL)

Bonpockl KOHTPOJILHOH PadoThI

Bapuanr 1
1.OcHOBHBIE 3aKOHBI TUIIEBON TEXHOJIOTHH
2.11opuraeBoil HaCOC, MPUMEHEHNE, YCTPOUCTBO U IPUHIMUIT TEUCTBUS

Bapuant 2
1.Knaccudukanus mpoieccon
2.11IHeKOBBIN TIpECC sl U3TOTOBJICHUS MAKAPOH

Bapuanr 3
1. TeopeTnueckre OCHOBBI U3MEIBYECHUS
2.1leHTpoOEKHBIN HACOC, IPUMEHEHUE, YCTPOMCTBO U MPUHLUIT ACHCTBUS

Bapuant 4
1. TeopeTnueckue OCHOBBI COPTUPOBAHUSA
2.11opurHeBoM KOMIIpECCOP, NPUMEHEHHE, YCTPOMCTBO Y IPUHLMII JEHCTBUS,

Bapwuanr 5
1. TeopeTnueckue 0OCHOBBI IPECCOBAHUS
2.bypar, npuMeHeHue, yCTPOMCTBO U IPUHLIUII IEUCTBUS

BapuanT 6
1.OcHOBHOE ypaBHEHUE T'HIPOCTATUKH
2.I'poXOThl, HPUMEHEHHE, YCTPONCTBO U MPUHLIUII ICHCTBHUS

Bapuant 7
1 .IlpakTrueckuii cMbIca ypaBHEHU bepHyium
2.11THeKOBBIN TIpecC I OTXKATHUSA KUAKOCTH U3 TBEPAOTO MaTepuasa

Bapuant 8
1. TeopeTuyeckue OCHOBBI IEPEMEIIMBAHUS U CMEITMBaHUsI. MeXaHU4eCKOoe
MepeMeIINBaHUE.
2. Banbroas npobuiika, MpUMEHEHNE, yCTPONCTBO M MPUHIIUT JICHCTBHS
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Bapuanr 9

1. TCOpCTI/I‘ICCKI/Ie OCHOBBI IICPEMCIINBAHNA U CMCIINBAHUSI. L[I/IpKYJI}ILII/IOHHOG

NepeMeIINBaHuE.
2. Tlecounslit puiabTp, MPUMEHEHUE, YCTPOUCTBO M MPUHITUIT JCHCTBUS

Bapuant 10

1. TeopeTnueckre OCHOBBI pUIIbTpOBaHUs. 3aKoH Jlapcu.

2.AspanroHHasl yCTaHOBKA C 3pau(TOM, IPUMEHEHHUE, YCTPOUCTBO U IPHHLIUI
JNEHUCTBUSA

BapuanT 11
1.OcHOBHBIE 3aKOHBI MUIIEBON TEXHOJIOTUU
2.IlaTpoHHBIN GUIALTP, MPUMEHEHUE, YCTPOUCTBO M MPHUHITUIT JCHCTBUS

Bapuanr 12
1. TeopeTnyecknue OCHOBBI U3MEJIbUCHHS
2.11THeKOBBIN TIpECC sl U3TOTOBJIEHUS MAKAPOH

Bapwuanrt 13

1. TeopeTnueckue OCHOBBI IEPEMEIIMBAHNS U cMeInBaHus. [ [HeBMaTnueckoe
IepeMEIINBaHUN. AdpaLlnsl.

2.1leHTpoOEKHBIN HACOC, IPUMEHEHUE, YCTPOMCTBO U MPUHLUIT ACHCTBUS

Bapuant 14

1. TeopeTnueckrue OCHOBBI COPTUPOBAHUS

2.JlonacTHas u niponessepHasi MEIaJIKu, TPUMEHEHHUE, YCTPOMCTBO U MPUHIIUI
JICUCTBUS,

Bapuant 15
1. TeopeTnueckue OCHOBBI IPECCOBAHUS
2.bypar, npuMeHeHue, yCTPOMCTBO U IPUHLIUII JIEUCTBUS

BapuanT 16
1.OcHOBHOE ypaBHEHUE THIPOCTATUKH
2.1 {upKynsIUUOHHBIA CMECUTEND, YCTPOMCTBO U MPUHLIMI IEUCTBUS

BapuanT 17
1 .IIpakTrueckuil cmMbica ypaBHEHHs bepHyum
2.11THeKOoBBIN TIpeCcC AJIsl OTKATHS )KUAKOCTH U3 TBEPAOTO MaTepuasa

BapuanT 18
3. OcCHOBHBIE 3aKOHBI ITUIIIEBONA TEXHOJOTHU
4. BanbioBast ApoOwIIKa, MPUMEHEHHUE, YCTPONUCTBO U TIPUHIIUIT JISHCTBHS
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Bapuanr 19
3. Teopernueckre OCHOBBI COPTHUPOBAHUS
4. T1IHeKOoBBIN TIpecc JUIsl U3TOTOBJICHUS MaKapoOH

Bapuant 20
1. TeopeTnueckre OCHOBBI IPECCOBAHMUS
2.bypart, npuMeHeHne, yCTPOMCTBO U IPUHLIUII JEUCTBUS

BapuanT 21

1.OcHOBHBIEC 3aKOHBI TUIIIECBON TEXHOJIOTHH

2.1lopuraeBoit HACOC, MPUMEHEHHE, YCTPOUCTBO U IPUHLIUII JEUCTBUS
Bapuant 22

1.Knaccudukamus mporeccon

2.11THeKOBBIH TIpecc 1JI U3TOTOBJICHUSI MaKapOH

Bapuanr 23
1. TeopeTnueckue OCHOBBI U3MEIBUYCHUS
2.1leHTpoOEKHBIN HACOC, TPUMEHEHUE, YCTPONUCTBO U MPUHITUIT ACHCTBUS

Bapwuant 24
1. TeopeTnueckue OCHOBBI COPTUPOBAHUSA
2.11opurHeBoM KOMIIpECCOP, IPUMEHEHHE, YCTPOMCTBO Y IIPUHLIUII JEUCTBUS,

Bapwuant 25
1. TeopeTnueckue OCHOBBI IPECCOBAHUS
2.bypar, npuMeHeHue, yCTPOMCTBO U IPUHLIUII IEUCTBUS

BapuanT 26
1.OcHOBHOE ypaBHEHUE T'HIPOCTATUKU
2.I'poXOThl, HPUMEHEHUE, YCTPOMCTBO U MPUHIIUII JECHCTBUS

Bapuant 27
1 .IlpakTrueckuii cMbICa ypaBHEHUS bepHyun
2.11THeKOBBIN TIpecC I OTXKATHUS KUAKOCTH U3 TBEPAOTO MaTepuasa

Bapuant 28
1.OCHOBHBIE 3aKOHBI MUIIEBON TEXHOJIOTUU
2.BanbioBast ApoOuIIKa, MPUMEHEHHE, YCTPONUCTBO M MPUHLINIT JEHCTBUS

BapuanT 29
1. TeopeTnueckue OCHOBbI COPTUPOBAHUS
2.11THeKOBBIN TIpeCC AJisl U3TOTOBJIEHUS MAKAPOH

BapuanT 30 27



1. TeopeTnueckue OCHOBBI IPECCOBAHUS
2.bypar, npuMeHeHue, yCTPONUCTBO U IPUHLIMI ACHCTBUS

Kpurepuu oneHku:

- OreHka «OTJIUYHOY BBICTABJISAETCS CTYJCHTY, €CIU OH TITyOOKO M MPOYHO
YCBOMJI MPOTrPaMMHBIN MaTepHrall, UCUEPIBIBAIONIE, TTOCIEIOBATEIBHO, YETKO U
JIOTUYECKHU CTPONHO €ro U3JIaraeT, yMEeT TECHO YBA3BIBATH TEOPHUIO C MIPAKTUKOM,
CBOOOJIHO CIIPABJISIETCS C 3a/1auaMH, BOIPOCAMH M IPYTUMHU BUJIaMH TIPUMEHCHUS
3HAHUM, IPUYEM HE 3aTPYJHSIETCA C OTBETOM MPU BUIOM3MEHEHUHN 3aIlaHUH,
HCITOJIB3YET B OTBETE MaTepral MOHOTpahUIeCKO TUTEPATYPHI, TPABHUIHHO
000CHOBBIBAET MPUHATOE PEIICHUE, BIAJCET Pa3HOCTOPOHHUMU HAaBbIKAMU U
MIPYEMaMH BBITTOJTHEHHUS MTPAKTUYECKUX 3a7a4

- OnenHka «XOpomio» BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPAO 3HAET
MaTepuaj, TPaMOTHO U IO CYHIECTBY M3JIAraeT €ro, He JOMYCKas CYyIlIECTBEHHbBIX
HETOYHOCTEN B OTBETE HA BOIPOC, MPABWIHLHO MTPUMEHSET TEOPETUUECKHUE
MTOJIOKEHHUSI IPU PENIEHUH TPAKTUYECKUX BOIIPOCOB M 3a]1a4, BIAJICET
HEO0OXOIMMBIMHM HaBbIKAMH M TIPHEMaMHU UX BBITIOTHEHUS.

- OueHka «yJI0BJIETBOPUTEIBHOY» BBICTABIISIETCS CTYACHTY, €CJIM OH UMEET
3HaHUA TOJILKO OCHOBHOI'O MaTepualia, HO HE YCBOMJI €T0 JIETaJEH, T0MyCKaeT
HETOYHOCTH, HEAOCTATOYHO IPaBUJIbHBIC (DOPMYITUPOBKHU, HAPYIIICHUS
JIOTMUYECKOM MTOCIIEIOBATEIILHOCTH B U3JIOKEHUH IIPOTPAMMHOTO MaTepuaa,
HCIIBITBIBACT 3aTPY/IHCHUS TIPH BBITIOJIHEHNUHN MPAKTHICCKUX PadOT.

- OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, KOTOPBIN HE
3HAET 3HAYUTEJIbHOM YaCTHU MPOTPaMMHOTO MaTepralia, IOMyCKaeT
CYILIECTBEHHBIE OIITMOKU, HEYBEPEHHO, C OOJIBIIIMMU 3aTPYAHEHUSIMU BBITIOJTHSIET
npakTudeckue padoTsl. Kak nmpaBuiio, olieHKa «HEY10BJIETBOPUTEIIBHOY» CTABUTCS
CTyJIEHTaM, KOTOPbI€ HE MOTYT HPOJIOJKUTE O0ydeHrEe 0€3 T0TOTHUTEIbHBIX
3aHATUI IO COOTBETCTBYIOIIEH TUCIUILIAHE.

[IpenonaBarenb IleneBuna JI.O.
(noonuce)

« » 20 1.
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
YUYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUYECKUI
YHUBEPCUTET»

Tekymas ycrneBaeMoCTb I10 TEMaM
MEXAHUYECKHE IMTPOLHECCHI

TecT 1
MN3MEJIBYEHHUE
Bonpocel BapuaHTbl OTBETOB
1. K xakomy Kjaccy TUITOBBIX 1. x
MIPOIIECCOB OTHOCUTCS U3METbUEHUE? TUIPOMEXAHUYEC
KAM
2. K MEXaHUYECKUM
3. K
MacCOOOMEHHBIM
2. Ilonx nevicTBHEM KaKHUX YCUIIUU 1. cpesa
OCYHIECTBIISIETCS ApobIieHne? 2. paspbiBa
3. ynapa
4. ucrtupanue
3. Kakue 3HaueHUs CTETICHU 1. 3-5
U3MEJIbYEHUS COOTBETCTBYIOT 2. 5-10
KPYITHOMY U3MEIbYCHHIO? 3. 10-50
4. >100
4. Kakas u3 COCTaBJISIOIIMUX YPABHECHUS 1. Kt
PeGunnepa onpenenser 3aTpaTsl 2. e
SHEPIruM Ha MJIACTUYECKUE U YIIPYTUe 3. Am
nedopmali BHyTpY TBEPAOTO Tela
MIPU U3MEIBYEHUN
5. Briuser nu mpodHOCTh MaTepuaia 1. na
paboynx OpraHoB amnmnapaToB Ha 2. HET
3aTpartsl?
COPTUPOBAHHME
1. K KakoMy KJIacCy THUMOBBIX MTPOIECCOB 1. «k
OTHOCHUTCSI COPTUPOBAHUE? TUAPOMEXAHUYECKUM
2. K MEXaHHUYCCKHM
3. K MaccOOOMEHHBIM
2. UeM OTIIMYAIOTCS MTPOEKIIMU YACTHII, 1. TMIOTHOCTHIO
MOJTyYEHHbIE THAPABINYCCKUM 2. pa3MepoM YacCTHIl
COPTUPOBAHHUEM ChIITyuero Marepuasna’? 3. MarHUTHBIMU
CBOMCTBaMU
3. Kakue cuta uMeroT O0JbIIYIO TJI0MIAb 1. n1nereHble
YKUBOTO CEUEHUS? 2. IITaMIIOBaHHbBIC




4. Kak uamensiercs 3pPpekTUBHOCTD
IIPOCEUBAHUS C YBEIMUYCHUEM
BJIQKHOCTH CHIITy4ero MaTtepuaia’?

1. yBenuuuBaeTcs
2. yMEHbIIaeTCs

5. Kako¥i Bua copTupoBaHUs
HCIIOJIB3YETCS 11 BBIJICJICHUS IICITYXHU
U3 ceMsH?

1. THEBMOHHYECKOE
COPTHPOBaHUE

2. THUApaBINYECKOE
COpPTUPOBAaHUE

3. mpocevBaHHE

INPECCOBAHUE

1. K xakoMy Kjaccy THUITOBBIX
MPOLIECCOB OTHOCUTCS MPEccoBaHUE?

1. K THUAPOMCXAHNICCKUM
2. K MEXaHUYECKUM
3. K MacCOOOMEHHEIM

2. Kakumu cuimamu cBsi3aHa € TBEpABIMU | 1. cuiIamu
MaTepUalaMy JKUJIKOCTb, yaajsgemas XUMHYECKOT 0O
oTxaTHueM? B3aMMOJICUCTBHUS

2. cWlIaMu
MOJIEKYISIPHOTO
B3aMOJIENCTBUSA

3. Yro onpenenseT BIXO KUAKOCTH B 1.  pa3Mepbl OTBEPCTUI

IIHEKOBOM npecce? neppoprupoBaHHOTO
LUJIMHIpa

2. CTCIICHDb CXKaTuA
MaTcpuajia B IIPCCCC
CKOPOCTD BpalllCHUA
BaJjla IITHCKa

4. Kakue u3 GopMyrOIIUX IPeccoB
UCIOJIB3YIOT B XJIEOONEKapHOM
ITPOU3BOJICTBE?

1. 3akarouHble
2. ITaMITyIOITUE
3. Hargeraroume

TeCT 2

N3MEJBYEHHUE

Bonpocsl

BapuaHTel 0OTBETOB

1. Yro sBRsieTCs ABUKYIIEH CUIION
MPOIIECCOB U3MEIbUCHUSA?

1. cuna
TUAPOIMHAMUYECKOTO
JaBJICHUS
LEHTPOOEKHAs cuja
3. cuiia MEXaHHUYECKOTO

N

JaBJICHHUSA
2. Tlon nericTBUEM KaKUX yCUIIUI 1. cpesa
OCYIIECTBIISETCS pe3anue? 2. ynapa
3. pa3jaBIMBaHUS
3. Kakue 3HaueHMs CTCIIEHU 1. 3-5
U3MEJIbYEHUSI COOTBETCTBYIOT 2. 5-10
CpeHEMY U3MEIbUYECHUIO? 3. 10-50
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4. >100

4, Kakas U3 COCTaBJISIONINX YPaBHEHUS 1. Kt
Pebunnepa onpeaensieT 3aTparthbl 2. a
SHEPruM Ha 0Opa3oBaHUE HOBOU 3. Am
MTOBEPXHOCTH?

5. Bumser nu ynpyrocts MaTepuaia Ha l.na
3aTpaThl SHEPTUU JIS €T0 2.HeT
U3MeIbYeHUs?

COPTUPOBAHUE

1. Yro sBasieTcs IBHKYIIEH CUITON 1. cuna

poceuBaHus? MEXaHUYECKOTO
JaBJICHUS
2. 1eHTpOoOEeKHas cuiia
3. cuia
TUAPABINYECKOTO
JABJICHUS
2. YeM oTnu4aroTcs (Ppakiuu 4acTUIl 1. miIoTHOCTBIO
3€pHHUCTOr0 MaTepuaia, MoJIydeHHbIE 2. pa3MepoM YaCTHII
MarHUTHOM cenapanuen? 3. MarHUTHBIMHU
CBOMCTBAMU

3. Kakas gomxHa ObITh CKOPOCTD 1. paBHa CKOpPOCTHU
BO3JICHCTBUS JUTSL OTJICJICHUS IIeTyXU BUTAHUS IIETYXHU
oT 3epHa’? 2. MEHbIIIE CKOPOCTH

BUTAHUS MIETYXHU
3. 0OoJblIe CKOPOCTH
BUTAHUS METYXHU

4. Kak usmensiercsa 3pPpexTuBHOCTD 1. yBenuuuBaetcs
MIPOCEUBAHUS C YBEIIMUCHUEM 2. YMEHBIIAETCS
CKOPOCTH JBWKEHUS YaCTHI] TIO
cuTy?

5.  Kakwue U3 cOpTUpOBOYHBIX 1. BUOPAITMOHHBIN
CUTOBBIX MAIINMH UMEIOT HAaUOOJBIITYIO IPOXOT
MPOU3BOAUTEIILHOCTH? 2. Kayvaromuics

IPOXOT
3. TpHUeEp
INTPECCOBAHUE
1. Yto ABAsSETCS ABUXKYILIEH CUIION 1. cuma
nporiecca OTKaTus KUIKOCTU? MEXaHUYECKOTO
JABJICHUS
2. cuia
TUAPOCTATHYECKOTO
JTABJICHUS
3. pa3HOCTh
KOHICHTPAIUHU
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Kak u3mensieTcst BbIXO JKUJKOCTH 1. noBsbIaercs
IIPU OTXKATUU C MOBBIIICHUEM 2. TIOBBIIIAETCS J10
BHEIITHETO JaBJICHUs? HEKOTOPOTO
3HAYEHHUS, a 3aTEM
CHUKAETCs
3. yYMEHbIIIaeTcs
Kaxkoii u3 npeccoB pabotaer B 1. mHeKoBBII
NEPUOIUNYECKOM PEKUME? 2. TTHEBMOHHMYECKHM
3. BaJIBIOBBIN
Kakue u3 gpopmyromux npoiueccon 1. Harmeraromue
UCIIOJIB3YIOT B MAaKapOHHOM 2. WTaMITyIOUIUe
MIPOM3BOJICTBE?
TecT 3
N3MEJIBYEHHUE
Bomnpockl BapuanTel 0TBETOB
Y to Ha3pIBaeTcsa ApoOiIeHUEM? 1. u3menbueHue
YacTHI] 10
ONPEAECICHHOU
dbopmbl
2. W3MENbUCHUE
4acTHL] 110
HEOMPEICICHHOU
dbopmbl
Kak uzmensieTcst npoyHOCTh 1. yBenuuuBaetcs
3€pPHOBBIX MPOIYKTOB C YBEIMUECHUEM 2. YMEHBIIAETCS
TEMIEPATypbl?
Kakue 3naueHus creneHu 1. 3-5
U3MEJIbYEHUS COOTBETCTBYIOT 2. 5-10
MEJIKOMY U3MEIbUEHHUI0? 3. >100
Kakast u3 cocTaBISIIOIIMX YpaBHEHUS 1. Kt
PeGunnepa onpenenser 3aTpaTsl 2.
HHEPTUU HA U3HOC PAabOYHMX OPTraHOB 3.Am
MAaIlIHbI?
Bnuser nu cteneHs n3MenpYeHUs Ha 1. na
3aTpaThl SHEPTHH MPH U3MEITbUYCHUN? 2. HET
COPTUPOBAHUE
Yem oTimyaroTcs ppakuuu 1. miIoTHOCTHIO
YJaCTHII,IIOJTyYECHHBIX 2. pa3MepoM YaCTHII
MTHEBMOHUYECKUM COPTHPOBAaHUEM? 3. MarHUTHBIMU
CBOWCTBaMHU
Kakue cuta umerot 0oJibliiee sXKHBOe 1. mrTamnoBaHHBIC
CEUYCHHE U OOJIBIITYIO 2. TIIETEHBIC
MIPOU3BOJIUTEIIBHOCTh?
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Kakast jomxHa ObITh CKOPOCTh 1. PaBHas ckopocTu
BO3JlyXa JUIsl OTJEJICHHUS IIEeTyXU OT BUTAHUS 3€pHA
3epHa? 2. MEHbIIIE CKOPOCTH
BUTAHUS 3€pHA
3. OoJblie CKOPOCTH
BUTAHUS 3€pHA
Kak m3mensiercs appexTuBHOCTD 1. ymensiaercs
IIPOCEUBAHUS C YBEIHMUCHUEM 2. yBEIUYHBACTCS
BBICOTBI CJIOS ChIITyY€ro Marepuaia
Ha cuTte?
Kakoii anmapat ucnoyb3yroT asis 1. Oypar
OTJICJICHUS LEJbIX 3€PEH SIUMEHS OT 2. pacceB
pa3apoOICHHBIX? 3. Tpuep.
INPECCOBAHMUE
Yro ABnseTcsa IBUKYILIEH CHIION 1. cuna
npoiecca (popMupoBaHuUs MEXaHUYECKOTO
TUTACTUYECKUX MaTEePHATIOB? JTaBJICHHUSI
2. cuna
THJIPOCTATHIECKOTO
JABJICHUS
3. ueHTpoOexHas cuia
Kak usmensiercst BbIXOJ] JKUJKOCTH 1. yBenuuuBaeTcs
IIPU OT’KATUU C YMEHBIICHUEM 2.  yMeHbLIaeTcs
pa3Mepa yacTHI] TBEpAOro 3.  He u3MeHseTcs
Marepuasa’?
Kakoi1 u3 npoieccoB HCIOIB3YIOT 1.  BaJbIOBBIA
JUISL TIOJTYYEHHUSI «CBETJIBIX» COKOB? 2. TTHEBMOHMYECKHU
3. IIHEKOBBIU
Kakue u3 gopmyromux npoieccon 1. 3aKaTO4yHbIE
UCIOJIB3YIOT B IPOU3BOJICTBE 2.  HarsLerarouue
MEYEHbS? 3. mTamMmnyrouue
TecT 4
MN3MEJIBYEHHUE

Bonpocel

BapuanTel 0TBETOB

Uto Ha3bIBaETCS pe3aHUEM?

1 .m3MenpUeHNE YAaCTHI]
JI0 HEOTIPEICIICHHOM
dbopmbl
2.U3MeNbYECHNUE YaCTHI]
JIO OTPEAECICHHON

bopmbl

2. Kak nu3MeHseTcs npo4HOCTb 3€pPHOBBIX
IPOJIYKTOB C MOBBIIIEHUEM BIIAYKHOCTH?

1. ymenbaercs
2.  YBEJIMYUBAETCS

Kakue 3HaueHus cTeneHu

1. 35
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U3MEIbYCHUSI COOTBETCTBYIOT TOHKOMY 2. 5-10
MU3MEJIbUYCHUIO? 3. >100
4, Kakas u3 COCTaBJISIIONINX YpaBHEHUS 1. Kt
PeOunaepa onpenenser 3aTpaThl SHEPTHU 2.
Ha YIpyTHe U IlacTHIeckue aeopmanuu | 3. AM
BHYTPH MaTepuaja Ipyu U3MEITbUCHUN?
5. Bnuser nu mpo4yHOCTh MaTepHUaia Ha 1. na
3aTpaThl SHEPTHH MPU U3MEITbUCHUN ? 2. HET
COPTUPOBAHUE
1.  Yro sBrseTCS ABMXKYIICH CUION 1. cuma
MarHUTHOM ceraparun’? MEXaHUYECKOTO
JaBJICHUS
2. cujIa MarHUTHOTO
MPUTSHKCHUS

3. LeHTpoOekHas cuiia

2.  Yem oTnmyaroTcs PpaKIMU CHIITYYETo
MaTepuana, oJy4YeHHOTO IIPOCEUBAHUEM?

1. MIOTHOCTBIO

2. pa3MepoM YacTuIl
3. MarHUTHBIMU
CBOMCTBaMH

3. Kakas nomxHa ObITh CKOPOCTh
MOTOKA BO3/yXa JJI OTACIICHUS MIETyXU
OT 3€pHA MHEBMAaTUYECKUM
COPTHpPOBAHUEM?

1. paBHas cKOpoCTH
BUTAHUS IIETYXHU

2. 0oJbllIe CKOPOCTH
BUTAHUS IIETYXHU

3. MEHBIIIE CKOPOCTU
BUTAHUS METYXHU

Kax uzmensiercs 3¢p(heKTUBHOCTh
MIPOCEUBAHUS C YBEJIIMYEHUEM BIAKHOCTU
ChIIIy4ero Marepuana’?

1. yBenuuuBaetcs
2. yMEHbIIAETCS

Kaxk Ha3bIBaeTcs anmapar ¢ 1. Tpuep
BPAIIAOIIMMUCS HUIUHAPUYECKUMHU 2. pacceB
CUTaMHU 3. Oypar
ITPECCOBAHHE
1.YTo siBnsieTCs ABMKYILEW CUIION MpoLecca 1. cuia
(bopMHUpPOBaHUS MJIACTUYECKUX MEXaHUYECKOTO
MaTepuagoB? JIaBJICHUS
2. cuia
TUAPOCTATHYECKOTO
JTaBJICHUS
3. IIEHTPOOESKHA
A cuja
2. Kak u3MeHseTcs BbIXOJ KUIKOCTH 1. YBEIIMYUBAECTC
IIPH OTXKATUHU C YMEHBILIEHHEM pa3Mepa A
YacTHI] TBEPJIOrO MaTtepuana? 2. yMEHBIIAeTCsl
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3. HE
U3MEHSIETCS
3. Kakoii u3 nporeccoB UCHOJIb3YIOT s 1. BaJIbI[OBBIH
MOJIYYEHHS «CBETIIBIX» COKOB? 2. MTHEBMOHUYEC
KUH
3 IITHEKOBBIM
Kaxue u3 popmyromnux mporeccos 1. 3aKaTOYHbIE
HCIIOJIB3YIOT B TIPOU3BOJICTBE TICUCHDBS ? 2 HArHETAOIIHE
3 LITAMITYIOLINE
Kpurtepum oneHku:
[IponeHT KauecTBeHHas OLIEHKA YPOBHS NMOATOTOBKHU
pPE3yNbTAaTUBHOCTH bamn (otMeTka) BepO6anbHblii ananor
(TIpaBUIIBHBIX
OTBETOB)
90 — 100% 5 OTnauyHO
80 — 89% 4 Xopo1io
70 — 79% 3 YIOBIICTBOPUTEIHHO
menee 70% 2 HEYIOBJIETBOPUTEIIHLHO

[IpenonaBarens IleneBuna JI.O.

(noonuce)

« » 20 T
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA
«CAHKT-IETEPBYPI'CKHAM IT'OCYJAPCTBEHHBIM SKOHOMUYECKU
YHUBEPCUTET»

IlepedyeHb IMCKYCCHOHHBIX TEM /JIsl KPYIJIOTO CTOJIa
(nMcKyccuu, MoJIEMUKH, TUCITYTA, 1€0aTOB)

o mucumiuinae [IPOLIECCHI 1 AIITTAPATBI

(HaumeHoBaHUe OUCYUNTIUHDL)

Ilo meme «Hacocwvy
1. Knaccudukaius HacOCOB 1O MPUHIIUITY ACHCTBUSI.

2. Hacocer 00béMHBIC W nuHaMudeckwe. Hamop, pa3BUBacMbIii HACOCOM.
JlomycTrMast BbICOTa BCACHIBAaHUSI.

3. [lopmHeBBle  HAcOCHl, WX MNPUHIMUN  JACHCTBHSA, YCTPOMCTBO,
IIPOU3BOUTEIIBHOCTD, MOIIIHOCT.

4. LlenTpoOexHble HacoChbl, WX MPUHLUUN JEHUCTBUS U  YCTPOMCTBO.
XapakTepuCcTUKa LEHTPOOEKHOro Hacoca. BuxpeBwie, LIeCTepeHHbIE U
BUHTOBBIE HACOCHI, UX IPUHLUII IEUCTBUS U YCTPOUCTBO.

Kpurepuu ouenkmu:

- OueHka «OTJIIMYHO» BBICTABIISIETCS CTYAECHTY, €CIIU OH INIyOOKO M IPOYHO
YCBOMJI TPOTPaMMHBIM MaTEpHUa, HCUEPIIBIBAIOLIE, TOCIEN0BATENBHO, YETKO U
JIOTUYECKHU CTPOMHO €T0 U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPHUIO C MPAKTUKOM,
cBOOO/IHO CIIPABIISIETCS € 3a/ladaMK, BOIPOCAMU U IPYTMMH BUJIaMU IPUMEHEHUS
3HaHUU, IPUYEM HE 3aTPYAHSAETCS C OTBETOM IPU BUAOU3MEHEHNUHN 3aaHUN,
UCIIOJIb3YET B OTBETE MaTepual MOHOrpapuuecKoil TMTepaTypsbl, MPaBUIbHO
00OCHOBBIBAET NMPUHATOE PEILLICHUE, BIIAJICET Pa3HOCTOPOHHUMU HABBIKAMH U
IIPUEMAMHU BBIIIOJIHEHUS [TPAKTUYECKUX 3a1a4

- OweHKa «XOpouIo» BBICTaBJISAETCS CTYJIEHTY, €CJIM OH TBEPJO 3HAET
MaTepHuaJl, FPaMOTHO U 110 CYIIECTBY U3JIaracT €ro, He JOIyCKas CYIECTBEHHBIX
HETOYHOCTEHN B OTBETE HA BOIPOC, MPABUIIBHO MPUMEHSET TEOPETUUECKHE
MOJIOKEHHMS IPU PEIICHUH NPAKTUYECKUX BOIIPOCOB U 3a1a4, BIAJCET
HEO0OXOAMMBIMU HaBbIKAMH U MPUEMAMH UX BBITIOJHEHUS.

- OneHkKa «yZOBJIETBOPUTEIBHO) BBICTABISAETCS CTYIEHTY, €CJIN OH UMEET
3HAHMS TOJIBKO OCHOBHOTI'O MaTepuasa, HO HE YCBOMII €r0 ACTAJICH, JOIYCKAET
HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIE (DOPMYITUPOBKH, HAPYIIEHUS
JIOTUYECKOM MOCJIEIOBATEIBHOCTHU B U3JIOKEHNUH IIPOIPAMMHOIO MAaTEpHAIa,
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- OlLleHKa «HEYJOBJIETBOPUTEIBHO) BBICTABISIETCS CTYIEHTY, KOTOPBIA HE
3HACT 3HAYUTEIIBHOU YaCTH IPOIPAMMHOIO MaTepHalla, JOIyCKaeT
CYLIECTBEHHbIE OLLIMOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSIMU BBIIIOIHSET
npakTuueckue padoTsl. Kak rmpaBuilio, OleHKa «HEYA0BIECTBOPUTEIBHOY» CTAaBUTCS
CTYZE€HTaM, KOTOpPbIE HE MOTYT IPOJOJKUTh 00yYeHHE O€3 TONOJTHUTEIBHBIX
3aHATUHN 110 COOTBETCTBYIOIIECH AUCIUILIINHE.

[Ipenonasarens IleneBuna JI.O.
(noonuce)

« » 20 T

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHUMA
«CAHKT-IETEPBYPI'CKHAM IT'OCY JAPCTBEHHBI SKOHOMUWYECKU
YHUBEPCUTET»

IlepedyeHb IMCKYCCHOHHBIX TEM JJIs1 KPYIJIOTO CTOJIa
(nuckyccuu, MoJIEMUKH, TUCIIYTA, 1€0aTOB)

no qucnuiuinae [IPOLIECCHI M AIITTAPATEI

(HaumeHoBaHUe OUCYUNTIUHDBL)

Ilo meme «Komnpeccopbl u 6eHmuasamopsly
1. Bentunsatopsl paauaibHble, AHUAMETPAIbHBIE M OCEBbIC, UX IPHUHIIUII
JEHUCTBUS U YCTPOKCTBO.
2. Kommpeccopel. WuaukaTopHass auarpaMma HICAIBHOTO TOPIITHEBOTO

KoMIpeccopa.

3. Pacuer mpouW3BOAUTENHBHOCTH M MOIIHOCTH MOPIIHEBOIO KOMIIpEccopa.
[leHTpoOeKHBIE W OCEBbIE KOMIIPECCOPBI, WX TNPUHIMN JCHCTBUS U
YCTPOMCTBO.

Kpurepuu ouenkmu:

- OueHka «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIIU OH TTyOOKO M MIPOYHO
YCBOMJI IPOTPaMMHBIM MaTEpHal, HCUEPIIBIBAIOLIE, ITOCIEN0BATENBHO, YETKO U
JIOTUYECKHU CTPOMHO €T0 U3JIaraeT, yMeeT TECHO YBA3bIBATH TEOPHUIO C MPAKTUKOM,
cBOOOIHO CIIpaBIISIETCS € 3a/ladaMM, BOIPOCAaMH U IPYTUMH BHIaMU IPUMEHEHUS 37



3HAHMI, IPUYEM HE 3aTPYIHSAETCS C OTBETOM IPU BUJOM3MEHEHUHU 3a/1aHHH,
HCIIOJIb3YET B OTBETE MaTepual MOHOTpahuuecKoi JTUTEPATYPbl, TPABUIHHO
00OCHOBBIBAET NMPUHATOE PEILICHUE, BIaJCeT PA3HOCTOPOHHUMHU HABBIKAMU U
MIPUEMAMHU BBITIOJIHEHUS ITPAKTUYECKUX 3a/1a4

- OneHka «XOpOoIIo» BBICTABIISIETCS CTYIEHTY, €CJIM OH TBEPAO 3HAET
MaTepuall, FPAMOTHO U M0 CYIIECTBY U3JIaraeT €ro, He I0IyCKas CyIIECTBEHHbBIX
HETOYHOCTEHN B OTBETE HA BOIPOC, MPABHIIBHO MPUMEHSET TEOPETUUECKHE
MOJIOKEHUS TP PEUIEHUH IPAKTUYECKUX BOIPOCOB M 3a7a4, BJIaJICET
HEOOXOMMBIMU HAaBBIKAMU M MIPUEMaMH UX BBITIOJIHEHUS.

- OlLeHKa «yJOBJIETBOPUTEIBHO) BBICTABISETCS CTYJIEHTY, €CIIM OH UMEET
3HAHMS TOJIBKO OCHOBHOI'O MaTepuasa, HO HE YCBOMJI €ro AeTaJIel, JOIMyCKAET
HETOYHOCTH, HEIOCTATOUYHO MPaBUIIbHBIE ()OPMYIUPOBKHU, HAPYILICHUS
JIOTUYECKOM MOCIE0BATENBHOCTH B U3JI0KEHUU IPOrPaMMHOI0 MaTepuaia,
UCIIBITHIBACT 3aTPYAHEHUS TIPU BBHIMOTHEHUH MPAKTUUYECKUX padoT.

- OLeHKa «HEYJOBJIETBOPUTEIBHO) BBICTABISETCS CTYIEHTY, KOTOPBIA HE
3HAET 3HAYUTEJIbHOM YaCTH MIPOrPaMMHOT0 MaTepHUalIa, JOIyCKAET
CYLIECTBEHHbIE OLIMOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSIMU BBINOIHSIET
npakTuueckue padoTsl. Kak mpaBuiio, olieHKa «HEyA0BIECTBOPUTEIIBHOY» CTaBUTCS
CTYAEHTaM, KOTOpPbIE HE MOTYT IPOJOKUTh 00ydueHHE O€3 TONOTHUTEIbHBIX
3aHSTHM 110 COOTBETCTBYIOIIEH TUCHUIIIINHE.

[IpenonaBaTens IleneBuna JI.O.
(noonuce)

« » 20 T
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®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ/DKETHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBIN DKOHOMHNYECKUI

YHUBEPCUTET»

@enepalibHOE rOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE yUpeKIeHHe BBICIIEro 06pa30BaHus
«Cankr-IleTepOyprekuii rocyiapcTBeHHbIH SJKOHOMUYECKUA YHHBEPCUTET»

Koanenx 6u3Heca M TeXHOJIOTHIA

Paccmotpeno u  omoOpeHO Ha
3aCeJaHWU LUKJIOBOH KOMHCCHHU

IIporokon Ne ot I.
[Ipencenarens

/ 3metikuna
JIM.
« » 201 T.

IK3aMEeHALUMOHHBII
omjer Ne

10
nucturmuae/MJIK/TIM

CocTaBiICHEI B COOTBETCTBHU C

lNocynapcTBeHHBIMU
TpeOOBAaHUSMU K MUHUMYMY
colepkaHus U YPOBHIO

IIOATOTOBKHW  BBIITYCKHHUKA I10
CIICHUAaJIbHOCTHU

(KOI[ 1 HAMMCHOBAHHEC CHeHHaHBHOCTI/I)

3am. 1upekTopa

/ Hecrepenko
E.A.
« » 201 T.

1. OcHOBHBIC 3aKOHBI HHHIGBOﬁ TCXHOJIOTHH.
2. TGOpeTI/ILICCKHe 3aKOHBI M3MenbueHuA. CrocoObl U BUAbI U3MCJIBYCHM .

®opmyina PeOunpaepa.

3. BamproBas npobunka. OnpeaeneHue Npou3BOIUTEIHPHOCTH BAIbIIOBOM

JTPOOUIIKH.

4. Teopernueckue ocHOBHI copTupoBanusi. Teopus XKykoBckoro.

5. Mexanudeckoe copTupoBaHue. PacceB, rpoxoTsl, Oypar.

6. [THeBMaTHYeCKOE M TUAPABIMUECKOE COpTUPOBaHUE. MarHuTHas

cenapanusi.

7. Teopernueckue OCHOBBI MpeccoBanus. OTxKaTUE )KUIKOCTU U3 TBEPIOTO

marepuana. Teopus [lyazeitns.

8. IlIHexoBbIi mpece IS OTIKATHUS KUAKOCTH M3 TBEPAOTO MaTepraa.

9. TeopeTrnueckne OCHOBHI peccoBanus. DOpMUPOBAHNUS TITACTUUECKUX

MaTCpUuaIoB. YioTHeHue CBIITYYHUX MAaTCPpHAJIOB.

10.11THeKOBBII TIPECC I U3TOTOBJICHHS] MaKapOH. 3aTOYHBIC MAIIIUHBI.

11.TeopeTnyeckrie OCHOBBI OTTauBaHus. OnpeieIeHUe CKOPOCTH CHKATUS

qaCTHUII.

12.OTCTOMHUK OTHOSAPYCHBIA HEMPEPHIBHOTO ACHCTBUS.

13.TeopeTnyeckrie OCHOBBI LICHTPOOEIKHOTO OCaXAeHHUs. | UIPOIMKIIOH.

Mexann3m 00pa3oBaHus HEHTPOOEKHON CUIIBI.




14.Teopetuueckue ocHOBHI (hunbTpoBanus. 3akoH Japcu. [lecounsrit u
NaTPOHHBIN QUIIBTPBI.

15.TeopeTnyeckrie OCHOBBI LICHTPOOEKHOTO (PHITHTPOBAHUS.

16.Camopasrpyxatoiascs neHtpudyra.

17.TeopeTuueckue OCHOBBI (PIOTALINU.

18.Teopetrnueckne OCHOBBI ITEPEMEIINBAHNUS T'a30B.

19.Crioco6b! OYMCTKU BO3/yXa OT MPOMBIIUIEHHOTO ra3a.

20.1lenTpobesxHas YMCTKA BO3AyXa M MPOMBIIIIeHHOTO Ta3a. [ukion HUMO
ra3. Ckpy06ep Bentypu.

21.Mokpas o4KcTKa BO3/{yXa U IPOMBIIIUIEHHOTO ra3a. [IeHHbI yJI0BUTENb.

22.OunsTpUPOBAHUE BO3/1yXa U MPOMBIIIJICHHOTO ra3a. PykaBHbIN QUIbTP.

23.'unpocratuka. OCHOBHOE ypaBHEHHE rUApocTaTuku. 3akoH [lackans.

24.TTpubop 11 n3MepeHus TaBICHUS.

25.'uppoauHamuKka. JHEpTus AIeMeHTapHo# cTpyiiku. [IpakTudyeckoe
IpUMEHEHHUs ypaBHeHus bepHymu.

26.[TopuiHeBoi U IEHTPOOEKHBIN HACOCHI.

27 .IlopuHeBoi OAHOCTYIIEHYATHIA KOMIIPECCOP.

28.CniocoObl nepeiauu TEII0Thl Yepe3 OJHOCIONHYI0 CTeHKY. KpuTtepuanbHbie
ypaBHEHUSI KOHBEKTUBHOTO TEIJI0O0OOMEHA, TEIIONMPOBOIHOCTH, O0IIIEH
TEIUIONIEPETAYH.

29.Knaccudukanus TermiooOMEHHBIX TMPOIECCOB.

30.TeopeTrueckrie OCHOBBI HarpeBaHUs. TeMIOHOCTUTETH. TeIIoBOM pacueéT
pacxoja rperolero napa.

31.Teopernueckue OCHOBBI OXJIAXKACHUSA. XIIaTOHOCUTENH. TerioBoi pacuér
pacxojia OXJa)xJaroIer BOIBI.

32.TeopeTrueckne OCHOBBI HICKYCCTBEHHOT'O X0JI0/1a. XJIaUT€HTHI.
CpaBHUTENbHBIC XapaKTEPUCTHKU aMMHaKa, ppeoHa. Mexanusm
TparcopMaIiK TETUIOBOM SHEPTHUU XJIaJareHTaMu.

33.[TapoBas koMmpeccroHHas XojaoauiabHas MamuHa. [{ukn Kapho.

34.TeopeTnueckre OCHOBBI BeIMapuBanus. [Iporiecc mox n30bITOUHBIM
JABJICHUEM, BAKYYMOM.

35.Knaccudukaiys BeIMapHbIX anmapaToB.

36.01HOKOpIYyCHAas BbIMapHas ycTaHOBKA. TemaoBoi pacu€T rperolero mnapa.

37.MHorokopItycHasi BbIllapHasi yCTaHOBKa. TerioBoil pacu€T pacxojia
IPEIOIETO Mapa.

38.Teopernueckue OCHOBBI KOHJIEHCAIIHH.

39.1ToBepxHOCTHBIE KOHACHCATOPHI. TEIMI0BOM pacyET pacxo/ia OXJIakIaroIIeH
BOJIbI HA KOHJIEHCAIIHIO.
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40.KonneHcatopbl CMeIIeHusl CyXoro U Mokporo tuna. bapomerpuueckuii
KOHJICHCATOp CMELICHUs. TEerioBOM pacyE€T pacxo1a OXJIAKIAIIEH BOIbI
Ha KOHJICHCAIUIO.

41.MaccoobmenHbI€e mpoiiecchbl. KputepralibHble ypaBHEHHS] KOHBEKTUBHOM,
MOJICKYJISIpHOM 1 TepMo — nuddy3uil.

42.TeopeTrdeckue OCHOBBI aOCOpOIMH. Y IeTBHBIN pacxo ] abcopOeHTa. 3aKoH
['enpn.

43.Hacamounsrii abcopOep. Turbl Hacamok.

44 Tapenpuatbie adbcopbepbl. Mexanusm 6apOoTaxa.

45.TeopeTnueckue OCHOBBI aJCOPOIMK. Y IeTbHBIN pacxo]l aacopoeHTa. Turbl
U CBOICTBA aJICOPOCHTOB.

46.Konounsrii ancopbep. ®unbtp — Ancopoep.

47.AncopOep ¢ KUISIINAM CJIO0EM.

48.TeopeTndeckre OCHOBHI MPOCTOM neperonku. CxemMa meperoHo4YHoro Kyoa.

49.Teoperudeckre ocHOBHI patuukanuu. 3akon Konosanosa, Bpesckoro.

50.PekTudukanonHas ycTaHOBKa. Y CTPOMCTBO PEKTU(PUKALMOHHBIX KOJIOHH.

51.TeopeTrueckne OCHOBBI 3KCTPAarupoBaHUsl. DKCTPArUPOBaHUE B CUCTEME
TBEPIOE TEJIO — )KUJIKOCTD.

52.IlepkonaTop. DKCTPAKTOP C MEMIATKOW HAKIIOHHON ITHEKOBBIN SKCTPAKTOP.

53.Ko0HHBII HTHEKOBBINA IKCTPAKTOP. JICHTOUHBIN IKCTPAKTOP.

54.TeopeTnuecKre OCHOBBI 3KCTPArUPOBaHUS. DKCTPAKIIUS B CUCTEME
KUIKOCTh — KUJKOCTb.

55.Teopetnueckre OCHOBBI cyliku. Brnaxkubie matepuansl. Biara. CymmibHbIH
areHr.

56.CBoiicTBa BiakHOTO Bo3ayxa. |-d auarpaMma CBOMCTB BIIQXKHOTO BO3IyXa.

57.KonTtakTHbie cymmiki. BangbiioBas cymmmka.

58.KonBekTuBHbBIC Cymmikn. JIenTouHas cymmwika. bapabannas cymmika.

59.Undpakpacnas cymka. Mexannu3m TpaHchHOpMaIluu TETIOBON YHEPTHH.

60.MemOpannsbie mporiecchl. CBOMCTBAa MEMOpaH.

Kpurepuu ouenkmu:

- OneHka «OTJIIMYHO» BBICTABIISETCS CTYAECHTY, €CIIU OH INIyOOKO M IPOYHO
YCBOWJI IPOTPaMMHBIM MaTEpHall, HCUEPIBIBAIOLIE, TOCIEN0BATENBHO, YETKO U
JIOTUYECKHU CTPOMHO €T0 U3JIaracT, yMeET TECHO YBA3BIBATh TEOPHUIO C MPAKTUKOM,
cBOOO/IHO CIIpPAaBISETCS C 3a/lad4aMy, BOIIPOCAMU U IPYTMMH BUIaMU IPUMEHEHUS
3HaHUU, IPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUAOU3MEHEHUN 3a1aHUH,
UCIIOJIb3YET B OTBETE MaTepual MOHOrpapuuecKoil TNTepaTyphl, MIPaBUIbHO
00OCHOBBIBAET NMPUHATOE PEILLICHHUE, BIIAJICET PAa3HOCTOPOHHUMH HABBIKAMH U
IIPUEMAMHU BBIIIOJIHEHUS ITPAKTUYECKUX 3a1a4 41



- OweHKa «XOpoUIo» BBICTABJISAETCS CTYJIEHTY, €CJIM OH TBEPJIO 3HAET
MaTepuall, FPaMOTHO U I10 CYILECTBY U3JIaraeT e€ro, He JA0IyCKas CyIIECTBEHHBIX
HETOYHOCTEHN B OTBETE HA BOIIPOC, IPABUIIBHO IIPUMEHAET TEOPETUUECKUE
IIOJIOYKEHMS IIPU PELICHUU IPAKTUYECKUX BOIIPOCOB U 3a1a4, BIAJIEECT
HEOOXOMMBIMU HaBBIKAMH U IPUEMAMH UX BBIITOJIHEHUS.

- OlneHKa «yZOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CJIN OH UMEET
3HaHUA TOJILKO OCHOBHOI'O MAaTepHUaia, HO HE YCBOUJ €0 JAeTajeH, JOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHBIC ()OPMYIUPOBKH, HAPYILICHUS
JIOTUYECKOM MOCJIEIOBATENBHOCTHU B U3JI0KEHNUH IIPOIPAMMHOTO MAaTEpHAIIa,
UCIIBITHIBAET 3aTPYAHEHUS IPH BBIOJTHEHUH PAKTUYECKUX padoT.

- OlLleHKa «HEYJOBJIETBOPUTEIBHO) BBICTABISETCS CTYJIEHTY, KOTOPBIA HE
3HAET 3HAYUTEIIBHONW YaCTH NMPOIPAMMHOTO MATEPHUAIIA, TOIYCKAET
CYIIECTBCHHBIE OITMOKHU, HEYBEPEHHO, C OOJBIIIMMHU 3aTPYTHEHUSMHU BBITIOTHSIET
npakTuueckue padoTsl. Kak mpaBmiio, OlieHKa «HEYI0BIETBOPUTEIBHOY» CTaBUTCS
CTYAEHTaM, KOTOpPbIE HE MOTYT IPOJOJKUTh 00yueHHE O€3 TONOTHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOIIEH JUCIUILIINHE.

[IpenogaBarenb IleneBuna JI.O.
(noonucs)

« » 20 T
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®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE
YUPEXXJIEHUE BBICILIETO OFPABOBAHUS
«CAHKT-IETEPBYPT CKHUM T'OCYJAPCTBEHHBIN DKOHOMHNYECKUI
YHUBEPCUTET»

o mucumiuinae [IPOLIECCHI 1 AIITTAPATBI

(HaumeHoBaHUe OUCYUNTIUHDL)

IIEPEYEHD 3AJTAY

3A/JAYA Ne 1
OnpenenuTts MPoU3BOIUTENIBHOCTh U MOIHOCTD 3JIEKTPOABUTATENS IBYXBaJIbLIOBOI
APOOWIIKYU JUTSl TTOJTyYEHHsI MYKH, €CJIU JruameTp BaikoB D, mmHa Bankos |, mupuna 3a3opa

Mex Ty Banmkamu 0 =0,8 MM, yacToTa BpameHus BankoB N o0/MuH, 06bEMHAs Macca

m3MenpuaemMoro Marepuana p =900 kr/m3, HauanbHEIH pa3mep 3epHa Or = 3MM, ko3P dHIIEHT
HepaBHOMepHOCcTH nuTarust ¢ =0,7.

JlaHHbIE BAPUAHTDBI

A pacuéra 7y 1 2 3 |4 5 6 7 8 9

D ,Mm 200 210 220 230 240 250 260 270 280 290
I .um 700 750 800 850 900 950 1000 1010 1020 1030
N , o6/Mus 380 370 360 350 340 330 320 310 300 290

Memoouueckue pekomenoayuu

[TpomsBomutensHOCTE G (B KI/4) BajbIIOBOM JPOOMIIKM OIpENeNseTcss I0 Macce
U3MEJbYEHHOT0 MaTepuraa, BBIXOSIIETr0 U3 3a30pa MEX/ly BaJKaMH B €IMHUILY BPEMEHHU.

G =602D¢Inpe,
rae D — auamerp BaskoB, M; ¢ — IIUPHUHA 3330
+pa Mexay Baikamu, M; | — aimMHa Banka, M; N — yacToTa BpallleHUs Bajika, 00/MHH; p —

obbeMHas Macca H3MENbUEHHOTO MaTepuana, Kr/M°, @ — Kod(D(HIMEHT, yYUTHIBAIOIHiL
HEPaBHOMEPHOCTH 3aroyiHeHus BaikoB (@ = 0,5 + 0,7).
Mormnocts N (kBT), notpebisiemast BaabIioBOI 1poOUIKOM
N =0,117DIn(120dx + D?),
rae Ow — HaYaIbHBIA pa3Mep U3MEeTbYaeMbIX YaCTHII, M.

3ATAYA No 2
OHpe,Z[CJ'II/ITB CHUITY JaBJICHHA BOJbBI HA 60KOBBIC CTCHKH U JHO NPAMOYT'OJIbBHOT'O OTKPBITOI'O

pesepByapa, ecii IIMpUHA THA & , utiHA D , a ypoBeHb BOJBI

B HEM H.
/TannbIE BAPUAHTBI
IJIA pacuéra

0 1 2 3 4 5 6 7 8 9
am 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 2,1
b M 1,8 1,9 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7 3




H M 1,5 1,6 1,7 1,8 1,9 2,0 1,9 1,8 1,7 1,6

Memoouueckue pekomenoayuu

Cuny nasnenus P( e Ila), nelcTBYIOIIET0 HAa JHO pe3epByapa, OMNPEICTSAIOT Kak

IIPOU3BE/ICHUE 1AaBJICHUS U IUIOIIAU IOBEPXHOCTH HA F, HA KOTOPYIO OHO IEHCTBYET:
P = pgHF.

JlaBiieHue B 1F000H TOYKE JHA OJIMHAKOB, TaK KaK OHO TOPU30HTANILHO, a TyouHa H
MIOCTOSIHHA.

P()H. :ngF OH.

AOCOIOTHOE JJaBJICHUE KUIKOCTH HA IJIOCKYIO BEPTHKAIBHYIO CTEHKY YBEITUYNBACTCS
JIMHEIHO — OT po Ha ToBepXxHOCTH 110 (po + pgH) y nua. Eciu pe3epByap ¢ ®HUIKOCTHIO OTKPBIT,
TO HA CBOOOHYIO IIOBEPXHOCTH KUAKOCTH JICHCTBYET aTMOC(EpHOE AaBlIeHHE PaBHOE po. DTO
JKe JIaBJICHUE JIEHCTBYET Ha BCE CTEHKH C BHEIIHEH CTOPOHBI pe3epByapa, T.e. aTMoc(epHoe
JIaBJICHUE JICHCTBYET Ha JIIOOYIO TOUKY CTEHKH pe3epByapa Kak ¢ BHEIIHEH, TaKk U ¢ BHyTPEHHEH
CTOPOHBI U, CIIEA0BATEIbHO, B3aUMHO ypaBHOBemrBaeTcs (po=0). B pe3ynbpTare ocraetcst TOJIBKO
M30BITOYHOE /1aBJIEHUE, IEHCTBUE KOTOPOI'O CIEYET yUYUTHIBATD.

LenTp naBieHus Ha MIOCKYIO BEPTUKAIBHYIO CTEHKY JIEKUT BCETJa HUXKE , YEM LIEHTP
TSDKECTH ( ICHTP TSDKECTHU pacrioioxker Ha 1/2H)

Pcm. = ng/ZHF cm.
3AAYA Ne 3
B muractiuHuaTOM TEIII000MEHHHUKE (DPYKTOBBIN COK OXJIaXIAETCs XOJIOJHOM BOJOH.
Omnpenenuts kK03G(HULKUEHT TEIIONEPeIayt OT COKa K BOJIE YepPe3 CTAIBHYIO CTCHKY

TommuHol d=5MM, ¢ koddpuuuentom Temnonposognocti A=80 Br/MK, eciin kodpdurment

TCIJIOOTAAYU OT COKA K CTCHKE IJIACTUHBI 1, OT CTEHKU K BOJAC Q.

JlanHble BAPUAHTBI

7S pacuéTal 1 2 3 4 5 6 7 8 9

a. Br/m2K | 450 460 | 470 480 490 |500 |510 520 |530 |540

a, Br/m2K | 780 800 |820 840 860 |830 |900 920 |940 | 960

Memoouueckue pekomenoayuu

Jnsg Bcex ciydaeB TeIUIONEpeNaud 4Yepe3 IUIOCKHME OAHOCIOWHBIE M MHOTOCIIOIHBIE
CTEHKH, a TaKKe uepe3 CTEHKH TpPyOONpPOBOJOB CO CPABHUTENIBHO OOJBIIMM OTHOLICHHEM
BHYTPEHHETO JHAMeTpa K TONIIMHE CTeHKHM Kodpduuument Termnomepemaun K (B Br/m%K)
BBIUNCIISIOT TI0 CyMMAapHOMY TEPMUYECKOMY CONPOTHUBIIEHUIO:

K=1/2R =1/ (Loa + Z(d /A) + 1/aw),

rme o1 — KodQQUIHMEHT Temonepenadn OT rperomeil cpeasl K crenke, Br/m>K; a —
K03 (DUIMEHT Temnonepeaun oT CTEHKH K HarpeBaeMoii cpesie, BT/M%K; & — TonmmHa cTeHKH
(cOOCTBEHHO TEMJIONMPOBOMAILICH CTEHKH, CI0S HAKUMIM U JPYTUX 3arps3HeHUi Ha Hel), M; A4 —
TETIONPOBOHOCTh OTACNIBHBIX CJIOEB cTeHKH, BT/M-K.

3ATAYA Ne 4.

OnpenenuTth, Kakoe KOJIMYECTBO PaCTBOPUTENSI HEOOXOIUMO BBITIAPUTH B BAPOUHOM KOTJIE
u3 G, Kr/4 kapaMeNbHOTO pacTBOpa ¢ KOHIICHTpaIluei cyxoro Bemiectsa B, 4To0bI moay4YuTh
pacTBOp ¢ KOHIIEHTpanuen By .

Jdannbie BAPUAHTBI

Amst pacaéral 1 2 3 4 5 6 7 8 9




G,xe/u 3000 | 3100 |3200 | 3300 | 3400 | 3500 |3600 | 3700 | 3800 | 3900
Bu% 13 14 15 16 17 18 19 20 21 22
B 61 62 63 64 65 61 62 63 64 65

KonuuectBo Beimapernoit Bogasl W ( 6 Kr/u).

Memoouueckue pekomenoayuu

W :Gﬁ(l—

BH

K

x)

rae Gy — KOJTMYECTBO MOCTYMAIOMIETO PAacTBOPa, KI/4; By M Bx — HavalbHas U KOHEUHas

KOHIIEHTpAIlUU pacTBOpa, Mac.%.

3a mpaBUJIbHO PEIICHHYIO 3a/lauyy BBICTABIISCTCS MOJIOKUTENbHAS OlleHKa — 1

oasuI.

3a HeMmpaBWJIbHO PEIICHHYIO 33/]ady BBICTABISIETCS OTpHUIATEeNIbHAas oleHka — 0

OaIJIOB.

«5» - _4 _ OamnoB

«4» - __3 0Oamnos

«3» - _2__ Gamnos
0-1_ GamioB

2y -

[IpenonaBarens

« »

IleneBuna JI.D.
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